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PART I: INTRODUCTION 
I This annotated bibliography1 of selected literature on Olney's 
$hree7square (Scirput o$neyi ~ r a ~ ) ~  was compiled basically for two 
reasons: 1) to assist a taak force3 in its pursuit gf an explanation 
u"L 
I for the substantial reduction in marsh acreage @t the Biacbater 
I 
I r"- Na$lonal Wildlife Refuge ip Dorchester County, Maryland, and 2)  
to serve as the author's foundation for the initiation of eco+ogical 
- 
research on this species ae part4al fvlfillment of the requirements 
for the degree of Doctor of Philosophy in the Botany Department of 
& 
the University of Maryland. Both purposes are directly related in 
.P"* that the 4uthor1s research will be of uee to the task force, along 
I 
wfth i ~ s  other technacal information and reseasch results, Sn under- 
- standing and possibly correcting the marshland loss problem at the 
Refuge. 
* 
The bibliography is user-oriented. The key word/pbrpse index 
- 
(conpains 192 key words or phrases listed under 13 categories (anatomy, 
distribution, ecology, genetics, growth and development, impact of or 
+ use by, management, morphology, ontogeny, physiology or chemical 
* 
The annotations are only of the information within the references 
i 
I .on Scir us olneyi or its associated or competing species; all other I n  grrnation is considered extraneous ta the purposes of the bibliography. i i a d r  rP- 
According to Schuyler (1976) plants commonly fhought of as 
Scirpus olneyi Gray should be correctly named Scirpus wricanus 
uu.r Pers, (see reference included). 
h i e  task gr~up is cqtnprised of rpprosentrtivee of the Maryland 
- hpaxtment of Natural Resources, the Fish and Wildlife Service of the 
U.9. Department of Interioy, the University of Maryland, and the State of 
MaryJapd legislative scientific adv$gor. 
composition, reproduction, soil, and taxopoqy) . Each reference is 
I 
also accompan$ed, .. by a 'set of key words/phrases. The index will 
aid the user in determining which of the 158 annotated references 
- tnclude the particular information being sought, On the other hand, 
the key words/phrases accompanying each reference will give the user 
an indication of the range of information therein. Refereqces 
eonsldered to contain the more significant information on Scirpus olneyi 
are preceded by an aaterisk. m e  remaining refereaqes are considered 
to be of less overall value. 
There are 22 additional, non-annotated, references listed in a 
repaFate ~ection; however, none were available for review. These 
references may contain useful information on Scirpus olneyi; some 
definitely do. 
The review of each reference involved either an examination 
of the original reference or only an abstract of that reference. 
Thoee referCnces for which only an abstract was available are indicated 
by a p&us (+); those for which the fnfirmatioq, given was obtained 
indirectly (i.e., from other references) are indicated by a circle (a), 
Much of the general reference material was copied verbatim po 4s to 
minimize any misinterpretation of the authors' intent; hswever, most 
- waterla1 waa paraphrased. All fi,guree or comments contained in brackevs 
ar? this author's own mathematical conversions or thoughts. 
In some instances key words/phraeea are entered under more than 
C ant of the 13 categories ( e . g . ,  burning is under both "fmpacts of ox use 
by" and "management"). Similarly, where specific information is given 
it fq entered under specific key worde/phrases, rather than general 
I (e.g., snow goose uee is listed under "snow goose", not "goose", '"water- 
fowl", or "wildlife"). 
In  t h e  search f o r  pe r t inen t  references  two e x i s t i n g  annotated 
- or p a r t i a l l y  annotated bibl iographies  (Dalbsr, 1976; Wentz, Smith, 
4 Kqdlec, 1974) were p a r t i c u l a r l y  he lp fu l ,  The more s i g n i f i c a n t  
.a 
b&+$$ographies o r  perIodica1 indices  s y s t e q t i c a l l y  searched include 
h 
the following: 
A se lec ted  Annotated Bibliography on Aquatic and Marsh P l a n t s  
-- 
- and Their  Management (Went~,  Smith, & Kadlec, 1974; t h i s  eon- 
-.-- 
t a i n s  703 references.)  
- 
P a r t i a l l y  Annotated Tidal  Marsh Bibliography (Daiber, 1976; 
tQe number of references  are not given, but  the bibliography 
Y 
$6 very extensive.) 
a - A Jibl iography of Maryland' r Tidal, Weeland (Marshes-Swamps) 
(Sipple, 1974; t h i s  d r a f t  containe 302 references  t o  which 
F 236 add i t iona l  references  have been subsequently added.) 
Bibliography of Fseshweter Wetlands EcoSogy and Management 
#Ci 
(Wsconein Department: of Natura3 Resources, 1971; t h i s  
- preliminary d r a f t  contains 3805 references.)  
Fcology (20 year index of volumes 1-30, 1920-1949; 20 years 
& 4ndex of volumes 31-50, 1950-1969.) 
Ecologicalbionographs (20 year  Pqdex of volumes 21-40, 1951- 
Transactions - of the North + e r i c q W i l d l i f e  and Natural 
--' 
Resources Conference (34  year index of volumes 1-34; 1936- 
1969. ) 
Rr~ceed inge  of t h e  American Game Confqgence (6 year  ipdex of 
volumes 15-21, 1928-1934.) 
C Wildl i fe  Abstracts (1935-1951; 1952-1955; 1956-1960; 1961-1970; 
these  axe based upon Wildl i fe  R e v i e w  numbers 1-66, 67-83, 84- 
L 
IQ0 and 101-140 respectively,  ) 
C 
Ttaneac t ions  of t h e  American Kg-qheri e Society (24 year index 
of volymes 59-82, 1929-1952.) 
xp- Although a number of theses and dfeseytations provided very 
applicable information, periodicals p ~ o d ~ c e d  the  g rea tes t  number of 
L, 
references. The per iodicals  most freqqently represented i n  t h e  
bibliography include the  following; 
Proceedinge of t he  Annual Conference Southeastern Association 
\ 
d af Game and Fish Commissionere 
----
The Journal of Wildlife Management 
---
* 
Transactions of t he  North Amgrrfcan Wildl i fe  and Natural 
-- 
4eeources Conference 
L 
The annotated bibliography generally contains f i v e  types of 
a . . References t ha t  a r e  en t i r e ly  or; almost e n t i r e l y  on Scirpus 
F olasyi (Theee a r e  very l imi ted i n  number.) 
References t ha t  include useful  i n f o p a t i o n  on Scirpus olneyi,  
* 
buch as s a l i n i t y  tolerance,  along wSth s$tnilar information 
F" on ~ t h e r  species. 
References t ha t  give spec i f i c  o r  general information on w i l d l i f e  
14 use of o r  damage t o  Scirpus  ol.ne~$ (In many instances just 
general  statements a r e  given.) 
+ 
References t ha t  r e l a t e  t o  the geographical d i s t r i bu t i on  of 
II Scirpua olneyi,  especia l ly  i n  Maryland (.Sometimes j u s t  b r i e f  
coments a r e  given i n  r e l a t i on  t o  i t e  presence i n  t he  f l o r a  
1. 
of a pa r t i cu l a r  area.)  
L- 
Reference8 on Maryland, especially Dorchester County and 
the Blackwater area where the marsh loss problem is occuring 
c. 
(Nny of these references invalve a description of the vegetation 
- 08 habitat, and give generql couqents on water regimes or 
salinity.) 
+, 
Both published and unpubliehed references are included in the 
anqoesbed bibliography; however, all information utilized was at 
P 
least in the form of a report as opposed to raw data. Although 
F there was no specific search for leap significant references that 
briefly mention Scirpus olneyf in eoms capaaity (e.g.,  its occurrence 
rs, 
a$ a specific study site), this authoy's entire wetland reference 
col~action waa examined and when such references were encountered, 
p." 
&hey were included. 
F Uuch of the information in thia annotaoed bibliography will 
be pubssquently developed into a detailed report (Volume 11: 
- A 
rYa S theses of Selected References), P l s  qecond volume should further 
I +- 
aid the taek group involved in thq mareE) lose problem at the 
CI 
alar;bater National Wildlife Refuge* 
F-4 
P 
- ANATQm 
Anatomy - 33, 127 
A Arkansas - 1, 37 
Blackwater area - 2, 7, 10, 14, 16, 28, 30, 31, 36, 56, 57, 84, 90, 121, 130, 
+ 146, 147, 153 
California - 48, 61, 82, 85, 99, 100, 114, 118, 122 
Dorcheater qounty - 54, 95,  317, 139, 156 
- 
Florida - 38, SO, 85, 97, '130 
Gulf coast area - 5, 17, 37, 98 
Michigan - 1, 37, 38, 50 
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New Haplpshire - 38, 50 
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- Ohio - 38 
Qregon - 38, 85 
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Oil and erease tolerance - 76 
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Fox - 61 
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- 
Impoundment or water levels on plant growth and survival - 7, 24, 25, 30, 
34, 39, 56, 62, 74, 80, 81, 87, 111, 118, 119, 120, 124, 136, 140 
m Impoundment or water levels on seed gemination - 70, 80, 103, 123 
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149, 153, 158 
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- Coring - 45, 63, 134 
Mareh p ro f i l e s  - 45, 63 
i-4 
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SOIL 
-
F- 
Alkalinity - 85, 104 
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L 
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Hardness - 104 
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PART 111: ANNOTATED BIBLIOGUPKY 
I 
1, Anonymous, 1933. Waterfowl food plants. More game birds of America4 
foundation, N.Y. 28 p. 
KEY WORDS: Arkansas, currents, distribution, habitat types, Michigan, 
eeeds, United States, Utah, waterfowl use, water levels. 
r-- Scirpus olneyi occurs in salt marshes along the coast; also in Michigan, 
Arkansas, and Utah. It thrives in brackish, quiet, waters with moist 
soils that have water depths of two feet or less; currents are slow. 
* 
The seeds are good waterfowl food. 
2, Anonymous, 1954. Wetlands of Maryland. U.S. Dept. Int. Fish & Wild. 
Ser. 15 p. 
C 
KEY WORDS: associated plant species, Blackwater area, goose use, habitat 
type, inventory, Maryland, muskrat use, tidal levels, vegetation. 
In conjunction with a wetland inventory, a marsh typing method for the 
Eastern Shore and Atlantic coastal marshes is described which includes 10 
types (Types 5, 6, 7, 12, 13, 14, 16, 17, 18, and 19) [This scheme is the 
same as that of Shaw & Fredine, 1956 in "Wetlands of the Unites States"]. 
Type 12 (Shallow Fresh Coastal Marshes) contains three-squares [refers 
mostly to Scirpus olneyi] and others. The soil is always waterlogged 
during the growing season; it may be covered at high tide with as much 
as six inches of water. Maryland marsh Types I, 11, and 111 of Nicholson 
and VanDeusen (1954) fall under Type 12, except for some parts of I1 
which fall under type 13 (Deep Fresh Coastal Marshes). Type 16 (Salt 
Meadows), which is dominated mostly by Spartina patens and Distichlis 
spicata, can also have three-squares in the fresher parts. 
?-* The six Maryland types of Nicholson (1953) are described in detail; these 
include Type I (Cattail-Aquatic), type I1 (Three-Square Cattail), Type I11 
(Three-Square), Type IV (Three-Square Saltmeadow-Needlerush), Type V 
- (Needlerush-Salt Meadow), and Type VI (Saltmarsh). [This classification 
system is essentially the same as that of Nicholson and VanDeusen (1954)l. 
$-. 
Type 12 is of high value as food and cover year-round for muskrats. 
The importance of the Blackwater National Wildlife Refuge to wintering 
birds, including large numbers of geese, is noted. 
The data sheets from the wetland inventory indicate a total of 290,000 
acres for the 10 types listed above. Type 12 totalted 67,410 acres of 
which 29,240 were in Dorchester County. The County total for the 7 
out of 10 types present was 120,480 acres. 
&ionymous, 1976. Evaluation of soils in the vicinity of the proposed 
canal extension site on the Karamian property. Soil Analysts. Inc. 
College Park, Md. 9 p. (mineo). 
KEY WORDS: Maryland, peat thickness, soil profiles, vegetation. 
Soil conditions, surface geological features, and plant populations 
were investigated in the field at a Nanticoke River, Maryland marsh. 
F 
Three marsh s o i l  types were described:  e s tua r ine  type marsh s o i l s  
( these  had a deep peat  l aye r  of 36 inches which was overlying sands 
o r  loamy sands),  submerged upland type marsh s o i l s  ( these  marsh s o i l s  
were above a submerged dune r idge) ,  and a type t h a t  may have been 
- dis turbed by man i n  the  pas t  (This type had a very shallow peat  l a y e r  
of 6 inches which was overlying 7 inches of f ine-textured f i l l  
ma te r i a l  t h a t  i n  tu rn  was overlying a n a t u r a l  s o i l  very similar t o  
I t h e  marsh covered dune s o i l s ) .  Scirpus o lneyi  was found only i n  t h e  
e s t u a r i n e  type marsh s o i l s .  
- 
*4, Allan, P.F. 1950. Ecological b a s i s  f o r  land use  planning i n  Gulf coas t  
marshlands, J .  S o i l  6 Water Conserv. 5:57-62, 85. 
- KEY WORDS: associa ted  p lan t  species ,  burning, c a t t l e  impacts, competition, 
Louisiana, goose impacts, muskrat impacts, s a l i n i t y  impacts on p lan t  
growth and su rv iva l ,  s o i l  s a l i n i t y ,  succession,  vegeta t ion,  vegeta t ive  
- growth and development, water l e v e l s ,  
Two bas ic  types of c o a s t a l  marsh plant  succession are discussed; s a l t  
pa 
and f r e s h  marsh succession, S a l t  marsh euccession i s  divided i n t o  
four  s tages ;  t h e  t h i r d  (saltmeadow marsh) i s  t h e  most important from 
the  standpoint  of s a f e  and p r a c t i c a l  use. The saltmeadow marsh i s  
extensive i n  a r e a  and is character ized by a wide range of s a l i n i t y  and 
L. water l eve l s .  Spar t ina  patens  i s  t h e  p r i n c i p a l  dominant. S o i l  s a l i n i t y  
ranges from 0.75 [7.5 ppt]  t a  3.5 13.5 ppt]  X and water l e v e l s  range from 
plus  four  t o  minus four inches. I n  f resher  por t ions  (0.8[8 ppt]  t o  1.75 
F- 
E17.5 ppt]  percent  s a l i n i t y )  and where water l e v e l s  a r e  from plus  four  
t o  minus one inches,  Scirpus o lneyi  i s  a co-dominant. 
Based upon observations,  Scirpus o lneyi  and Spar t ina  patens  are t h e  f i r s t  
t-- plan t s  t o  disappear from overgrazing by l ives tock.  They a r e  replaced 
t o  a l a r g e  extent  temporarily by Juncus roemerianus, D l s t i c h l i s  s p i c a t a ,  
and Paapalum vaginatum. F ina l ly ,  these  are replaced by a v a r i e t y  of 
ys annuals and unpalatable forbs.  Re l i c t  a reas  a r e  few, and most of t h i s  
kind of mareh has been overgrazed t o  t h e  extent  t h a t  it  bears  l i t t l e  
raeemblance t o  "climax" condit ions.  The p r a c t i c e  of uncontrolled 
PP" 
burning has caused f u r t h e r  re t rogress ion,  
For muskrat production, measures t h a t  favor Scirpus o lneyi  over 
Spar t fna  patens  a r e  required. Both a r e  co-dominants i n  s a l i n i t y  and 
C water regimes optimal f o r  S. olneyi .  Controlled burning of marshes 
seems t o  be the  p r i n c i p a l  means of developing s tands  of S. o lneyi .  
Burning every second spr ing when the re  is s u f f i c i e n t  water  t o  prevent 
I damage t o  roots tocks  has  bean successful  (Lay & ~ ' ~ e i l ,  1942). 
Overgrazing of S. o lneyi  by muskrats and geese may favor t h e  quick 
r e t u r n  of S. patens; with severe overgrazing t h e  a rea  becomes covered 
I 
with  Juncus'roemerianus, B i s t i c h l i s  sp ica ta ,  and annuals. 
Beyond the  mazimum s a l i n i t y  range of Scirpus o lneyi ,  water  con t ro l  measures 
designed t o  pond f r e s h  water a r e  needed; inundations of salt  water 
- must be  removed a s  quickly as poss ib le .  
During the  winter  Scirpus o lney i  makes a new sprout  growth. Grazing a t  
P t h i s  peirod is  de le te r ious .  
C 5. Allan, P.F. 1956. A system f o r  evaluat ing coas ta l  marshes as duck 
winter  range. 2. Wild. Manag, 20:247-252. 
KEY WORDS: c a t t l e  use, Gulf Coast a rea ,  h a b i t a t  type, succession,  
i"a waterfowl use. 
A system f o r  evaluat ing Western Gulf area  marshes a s  duck h a b i t a t s  is  
- presented. It i s  adapted from range s i t e  and condit ion c l a s s i f i c a t i o n  
used i n  evaluat ing range Lands f o r  l ives tock.  
Stir us o lney i  i s  l i s t e d  a s  a climax species  t h a t  is  c l a s s i f i e d  a s  a 
e r  (species of the  climax t h a t  increase ,  but  which ul t imate ly  
decrease under continued in tense  use,  i.e., grazing). It is a l s o  
considered a dominant species  occurring on s l i g h t l y  s a l t y  t o  f r e s h  sites. 
Based upon food analyses of 2,101 ducks from the  Gulf coas t ,  Scirpus 
ranked t h i r d  i n  order of importance as duck foods (Martin & Uhler, 
1939). However, i n  Allen 's  h a b i t a t  evaluation guide g. olneyi  was 
l i s t e d  a s  a secondary species  and received an allowable percentage 
of 5 (i.e., i n  the  evaluation of a h a b i t a t ,  any amounts of t h e  secondary 
species  up t o  a c e r t a i n  percentage of the  t o t a l  composition a r e  con- 
s idered c r e d i t s ;  amounte i n  excess of t h i s  percentage a r e  considered 
deb i t s ) .  
Allan, P.F. and W.L. Anderson. 1955. More w i l d l i f e  from our marshes and 
wetlands. In The yearbook of agr icu l tu re .  Water. U.S. Dept, Agr. 
p. 589-596. 
KEY WORDS: associa ted  plant  species ,  c a t t l e  impacts, competition, 
competitor con t ro l ,  d i s t r i b u t i o n ,  goase impacts, h a b i t a t  type, muskrat 
impacts, muskrat w e ,  prescribed burning, s a l i n i t y  impacts of p l a n t  
growth and su rv iva l ,  s o i l  s a l i n i t y ,  s u b s t r a t e  type, succession,  temperature, 
t i d a l  l e v e l s ,  United S t a t e s ,  vegetat ion.  
Scirpus o lney i  grows b e s t  i n  s l i g h t l y  s a l t y  waters. It w i l l  grow i n  
water t h a t  is almost f r e s h  as w e l l  a s  water t h a t  is moderately s a l t y .  
Along t h e  A t l a n t i c  coas t  it  is usual ly  found i n  areas bare ly  reached 
by monthly high t i d e s ,  but  always i n  waterlogged s o i l s ,  On t h e  Gulf 
coas t  only occassional  storm t i d e s  reach a reas  containing it; t h e  
s o i l s  a r e  always w e t  with etanding water not  mare than two inches above 
o r  below the  ground. The s o i l  may be peat ,  c lay  o r  sand. 
L i t t l e  Scirpus o lney i  w i l l  be found a t  a s i t e  t h a t  is never burned o r  
F grazed by l ives tock  because i t  is  outcompeted by Spar t ina  patens  i n  
t h e  absence of these  fac to r s .  
rn 
Scirpus o lney i  marshes should be burned every year except during 
drought. This should be done i n  t h e  South about mid-October t o  
mid-January; i n  t h e  North i n  l a t e  winter.  F i r e s  should b e  set only when 
the re  is  about an inch of standing water. This k i l l s  Spar t ina  patens  
I*r* crowns and doesn' t  a f f e c t z .  o lneyi  rootstocks.  S. o lney i  a l s o  
recovers quicker a f t e r  a burn because i t  grows b e s t  i n  cool  weather. 
- I f  grazing [ c a t t l e ]  is done on Scirpus o lney i  marshes, i t  should be  
l imi ted  t o  e a r l y  f a l l  and l a t e  spring.  
I 
Too much salty water can cause "scalds1' (areas temporarily bare of 
living plants) in Scirpus olneyi. 
With slow increases in salinity, vegetation changes gradually to more 
- salt tolesant species (Distichlis spicata, Spartina alterniflora, 
Juncus roemerianus). Corrective measures include bloeking waterwarye 
leading to the Scirpus olneyi marsh or by levee construction to keep 
- out saline water. Water control structures may be needed in extreme 
cases to drain salt water and retain fresh. 
++=a 
Scirpus olneyi grows poorly if soil water is too fresh. This condition 
occurs where drainage waters from upland areas are dumped on the marsh 
or where natural drainage is so poor that fresh water accumulates on 
the marsh. Introducing saline waters by ditching or other methods can 
.4 correct this situation. 
Good drainage is important for deep pest marshes because the marshes 
- stay firm and more suitable for Scirpus ofneyi; this also should be done 
to keep the marshes ffrm if muskrats and geese are overgrazing them. 
C 
Although it often can be done, it seldom gays to convert large fresh or 
salt marshes to the medium salinity conditions required by Scirpus olneyi. 
Scirpus olneyi is the most used plant by muskrats in coastal areas. 
iC 
*7. Alsid, L.J. 1974. The applicability of skylab orbital photography to 
coastalwetlands mapping. M. Thesis, her. Univ. 56 p, 
KEY WORDS: associated plant species, Blackwater area, burning, habitat 
type, marsh erosion, Maryland, muskrat impacts, nutria impacts, remote 
sensing, succession, vegetation, waterfowl impacts, water level impacts 
on plant growth and survival, water salinity, wildlife impacts. 
Skylab orbital photography (color IR) was used to study marshes in 
Dorchester Corinty, Maryland including the Blackwater National Wildlife 
Refuge. Wetland maps a6 a 1:125,800 scale were prepared. The upper 
boundary, marsh-water interface, and five marsh categories are shown 
(Freah Estuarine River, Fresh Estuarine Bay, Brackish Estuarine River, 
Brackish Estuarine Bay, and Near Saline). Relatively small areas of the 
Fresh Estuarine Bay Marsh are shorn for the Blackwater area in comparison 
with open water. Areas along Shorters Wharf Road are shown principally 
as the Brackish Estuarine Bay Type; areas further up the Blackwater and 
Little Blackwater Rivers ae the Fresh Estuarine River Type. 
- 
Scirpus olneyi occurs in the lower elevation, inundated areas of the 
Brackish Estuarine River Marshes. 
Scirpus olneyi dominates the entire area of the Fresh Estuarine Bay 
Marsh type that occurs in the Blackwater area. Alside mentions the 
broad, sha13ow estuarine flats at Blackwater with the now almost 
indistinquishable channels of the Blackwater River and its tributaries 
(Little Blackwater River and Meekins Creek). The salinity range is 
from slightly to moderately brackish and the tidal fluctuation slight 
and irregular. S. olneyi, occurring in pure stands, may represent a 
disclimax e~courz~ed by controlled burning and heavy muskrat and nutria 
feeding (Penfound, 1952). Small patches of Pluchea purpurascens and 
a sparse  Spar t fna  aJternifPora f r i n g e  along the water edge a l s o  
occur. I n  f resher  water areas  a mixture of - S. olney i  and Typha 
a u g u s t i f o l i a  e x i s t s .  Because of t h e  l a rge ,  shallow, i r r e g u l a r  ponds 
and the  spa rse ly  vegetated mudflate i n  combination wi th  law re f l ec tance  
of 2. olneyi ,  t h i e  area  is the  most d i f f i c u l t  one i n  which t o  accura te ly  
d e l i n e a t e  the  marsh-water in te r face .  
Overgrazing i n  t h e  Blackwater area by waterfowl and w i l d l i f e ,  and 
eros ion are causing the  marsh t o  rap id ly  disappear. 
In  t h e  Brackish Estuarine Bay Marsh type Scirgus o lney i  is l i s t e d  a s  one 
of t h e  t h r e e  dominsnte. It occurs i n  low, poorly drained,  areas.  Tidal  
f luc tua t ion  i s  genera l ly  narrow and i r r e g u l a r .  
Water s a l i n i t y  measurements (July,  1974) f o r  e i g h t  Brackish Estuarine 
Bay s t a t i o n s  (Blackwater & E l l i o t t  Is.) ranged from 7.7-10.7 ppt.  wi th  
a mean of 9.3 ppt. However, t h e  th ree  s t a t i o n s  i n  t h i s  type marsh a t  
Blaclwater alone had s a l i n i t i e s  of 7.7, 7.9, and 8.1 ppt.  r e spec t ive ly  
with a mean of 7.9 pgt.  
[Figures 9 and 10 (based upon 1973 photography) c l e a r l y  show how much 
more open water area t h e r e  is above the  marsh j u s t  upstream (northwest) 
of Shorters  Wharf Road verses downstream from the  road. Except f o r  
a number of open water a reas  southea~t~of~ShnrSers~Wharf~Road-.and 
e a s t  of the  Blackwater River, the  open water area  of t h e  Blackwater 
National Wi ld l i f e  Refuge appear8 i s o l a t e d  from Fishing Bay by about 10 km 
of e s s e n t i a l l y  continuous mareh along the  lower Blackwater River. No 
open water a rea  comparable t o  the  l a r g e  Blackwater s i t u a t i o n  i s  evident  
wi th in  a l l  af  t h e  v a s t  marshland aurroundlng Fishing Bay, including t h e  
E l l i o t t  I s land area.  1 
Anderson, R.R., R.G. Brown and R.D. Rappleye. 1968, Water q u a l i t y  and 
p lan t  d i s t r i b u t i o n  along t h e  upper ~ a t u x e n t  River, ~ a r ~ l a n d .  ~ h e s  . Sci. 
--9 : 145-156. 
KEY WORDS: associa ted  p lan t  species ,  community d i v e r s i t y ,  d i s t r i b u t i o n ,  
Maryland, water s a l i n i t y .  
Scirpue o lney i  wae found a t  t h e  upper four  ou t  of f i v e  sites l i s t e d  i n  
order of decreaeing s a l i n i t y  from Benedict t o  H i l l s  Bridge (Holland 
C l i f f s ,  Magruder Landing-Lower Marlboro, Lyon's Creek-Mt. Calvert ,  and 
H i l l s  Bridge). It was found associated wi th  28, 44, 55, and 52 o the r  
species  r espec t ive ly  a t  these  sltes.  There were only 3.4 species  a t  
the  more s a l i n e  Benedict s i t e .  
River s a l i n i t i e s  a t  Benedict ranged from 10.1-12.1 ppt  i n  August, 1964 
t o  14.2-16.9 ppt. i n  November, 1963. S a l i n i t i e s  a t  t h e  Holland C l i f f s  
s i te  ranged from 0.85-6.0 ppt i n  February, 1964 t o  8.2-10.1 pp t  i n  
August, 1965. A t  t h e  Magruder Landing si te they ranged from 2.9-7.6 ppt  
i n  Ju ly ,  1964 t o  3.9-7.7 ppt a l s o  i n  Ju ly ,  1964, The H i l l s  BrFdge s i te  
is a e e e n t a i l l y  f r e s h  wi th  s a l i n i t i e s  of only 0.180 and 0.144 ppt  re- 
corded on November, 1965 and January, 1966 respect ively .  
9. Anderson, R.R. et al. 1965. Check-list of vascular aquatic plant@ on 
' - the upper Patuxent estuary. Univ. Md. Nat, Res. I w s t .  Ches. Bisl. Lab. 
Ref. No. 65-50. 10 p. 
- KEY WORDS: dietribution, Maryland. 
This checkliet of 147 epecies includes Scirpus olneyi. 
PDI 
10. Bailey, V. 1937. The Masyland muskrat marshes. J. Marnology 
18:350-354. 
#=-I 
KEY WORDS: Blackwater area, Maryland, muskrot use. 
- Muskrats eat only the tender, starchy shoots and blanched bases of 
a number of plants including "three-square grass" [Sc$rpus olneyi and 
S americanus ] . 
- 
P A picture of a Maryland muskrat marsh characteristic of the Blackwater 
area is included. 
- 
*11. Baxter, J.C. 1973. Morphological, physical, chemical, and mineralogical 
characteristics of some tidal mrsh soils in the Patuxent estuary. 
- M. Thesis, Univ. Md. 92 p. 
KEY WORDS: associ-ated plant apecies, Maryland, 8011 calcium, soil 
classification, soil C:N ratio, soil C:N:P ratio, soil magnesium, 
soil nitrogen, soil nutrients, soil percent organic carbon, soil pH, 
soil phosphorus, soil potassum, soil salinity, soil sulfur, vegetation. 
C Soil characteristics of the Patuxent River, Maryland tidal marshlands 
were examined. The soil cherracteristice included salinity, 
sulfur, pH, organic carbon, texture, and clay mineralogy. The Patuxent 
ps, Rlver marsh soils were uniformly fine textured, gray-to-blue soils that 
were slightly acid and contained sulfidic materials; thus, they were 
tentatively classified as sulfaquents. 
The study area covered 19 miles of marshland south of Bills Bridge at 
Rt. 4, to the end of the marshlands just north of Chalk Point. 
Scirpus olneyiwas listed f o r  2 (numbers 19 & 29) out of 34 sampling 
sites under a dominant vegetation category called mixed species (which 
included also Zizania squatica, Peltandra virginica, Jun,cus serardi 
[probably a dsidenrification], Pofygsnm awifolium, P. punctatum and 
Solidago sempervirene at site 19 ; 3), arif oliun~, B. pu%tatum, Distichli 
spicata, Spartina alternif lora, and Hibf scus patzstris at site 29). 
The sites were both wfthin a mile ~f Matapond Creek. 
Site 29 had soil salinity values of 30 1.191, 60 [ .381, 95 [. 611, 
134 [ .86] ,  200 [1.28], and 290 [1.86] mhos x 10-5 [ppt] respectively 
for 0-7, 7-14, 14-21, 21-28, 28-35, and 35-42 inch depths. 
Total phosphorus (P) , potassium (K) , calcium (Ca) , and magnesium (Mg) 
content (ppm) for site 29 are given below: 
Depth 
The average (n=2) pH valuea of t h e  s o i l  a t  s i t e  29, a f t e r  being a i r  
dr ied  and rewet th ree  consecutive times, a r e  given below: 
Depth - 1s t - 2nd - 3rd 
The ava i l ab le  n u t r i e n t  content (average values I n  ppm; na2) of t h e  s i te  
29 s o i l  are given below: 
Depth !%. z.225 - C a  
The percent of organic carbon, t o t a l  n i t rogen,  t o t a l  phosphorus, C:N 
r a t i o s ,  and C:N:P r a t i o s  for site 29 a r e  given below: 
Depth % O.C. N ( P P ~  P (??pm) C:N 
- 
C:N:P 
0- 7 8.0 no data 1952 no d a t a  no d a t a  
7-14 8.0 5093 1402 1.57 6:4:1 
14-21 13.6 6367 1210 21.36 112:5:1 
21-28 22.2 10470 990 21.20 224:l l : l  
35-42 23.9 10413 1045 22.95 229:lO:l 
The only o the r  data  f o r  site 19 s o i l s  was t h a t  given below on pH ( a f t e r  
being dr ied  and rewet t h r e e  consecutive times) and a v a i l a b l e  n u t r i e n t  
content: 
Depth Eyb- K20 
-
Ca 
- 
1st (pH) 2nd (pH) 3rd (pH) 
312. &ttle, $.A. 1943. A key to the North American species of the genus . ,. 1 
4 6cirpub based on achene characters. &. Midl. Nat. 29:533-538. P 
. :;"r' > .  
. !' 
KEN WORDS : plant description, taxonomy. 
, - 
- . A key to and descriptions of 45 North American species of bulrushes , 
[including Scepus 01neyi.J occur in this reference. 
Bolen, E.G. 1964. Plant ecology of spring-fed salt marshes in western 
Utah. Ecol. Monog. 34:  143-166. 
KEY WORDS: aosociated plant species, competition, peat thickness, 
percent organic carbon, soil pH, soil salinity, succession, Utah, 
vegetation, water levels, zonation. 
Degert upland vegetation as well as four emersed-soil communities and 
"'; 'Bfk' submersed-soil communities are described. Scirpus olneyi is the 
1 
:. ejor emergent community in the submersed-soil type. Expanses of it 
:'I. cover the marshes with dense growth (essentially as closed stands). 
Vegetational zonation follows salinity in general: Chara-Ruppia to 
S. olneyi to Juncus to Distichlis is the most common pattern. 
- 
Scirpus olneyi soils contained 12.66% organic carbon (This is attributed 
J- 
to the large deposition of fallen stems and extensive regrowth seasonally; 
also organic material entrapment by the dense growth of stems.) 
The Scirpus olneyi community had the widest pH distribution in surface soils 
7 (At 0-6 inches there was a range of 5.9 to 9.0; it was most common at 
7.9; at 13-24 inches the range was 6.7-8,8.) g.  olneyi communities are 
terminal emergent vegetation. There was no pronounced zonation in 
C relation to water depths between or among it and associated species. 
Old marshes that have had stabilized growing conditions for long periods 
of time are characterized by Scirpus olneyi; it forms dense sods that crowd 
ba 
out other marsh species (Neleon, 1954). 
Soil salinity in the Scirpus, olneyi community was 8.3, 7.4, and 6.7 ppt at 
~1 0-6, 7-12, and 13-24 inch depth levels respectively. 
pm 4 BonwiEl, A. 1945. Blackwater, story of marshlands. Nature a. 
38: 426-428 .  
KEY WORDS: Blackwater area, Maryland, salinity changes, salinity impacts 
rn on plant growth and survival, sea level changes, succession, zonation. 
The Blackwater area of Maryland is a partly fresh, partly salt marsh. 
- Reeds and grasses dominate in the vast empty type of marshland. Trees 
grow mostly in swamps. 
I 
The Maryland shore area is sinking and salt water is moving inland. 
The amount of salt causes plant changes. Plants in this type of marsh 
tend to form zones with the more salt resistent in the water, ranging up 
to pines in dry places. Blackwater is called a transitional marsh. 
*Nil 
Bourn, W.S. and C. Gottam. 1950. Some biological effects of ditching 
tidewater marshes. U.S. Dept. Int. Fish 6 Wild. Ser, Res. Rept. 19. 30 p. 
KEY WORDS: associated plant species, competition, Delaware, mosquito 
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Over a 12 year study, 1935-1947, the biological effects of mosquito 
ditching in Delaware's tidewater marshes are documented, Marked changes 
occurred in the vegetation as well as in the invertebrate fauna. On 
the Mispillion River Baccharis halimifolia, Jvtl. frutescens, and Pluchea 
camphorata largely replaced other natural grass associations, especially 
Spartina alterniflora. Scirpus olneyk occurs in the extreme northern 
part of the marsh (adjacent to uplands) with considerable freshwater 
drainage as well as upland seepage, It was situated at 2.06 to 2.59 
feet above mean sea level in 1936 before the ditching was completed; in 
1941 it was located at 2.00 to 2.33 feet above mean sea level (the tidal 
range in the area is as 3.5 feet). 
Carter, V. and R.R. Anderson. 1974. Multispectral analysis for wetland 
studies. Paper presented at 1974 winter meeting of the Am. Soc. 
Agric. Eng. 16 p.  
KEY WORDS: Blackwater area, habitat type, Maryland, remote sensing, 
vegetation types. 
Multispectral data from low-altitude aircraft were used to determine 
species compositon in fresh, brackish, and saline marshes in the Chesapeake 
Bay area. Enlargements were made at a 1:125,000 scale from the SKYLAB 
color IR positive transparencies, The following five wetland classes 
were identified based upon a system (Alsid, 1974) modified for SKYLAB data 
from classification eystems used by Stewart (1962) and Nicholson and 
VanDeussn (1954): Type 36 (Fresh Estuarine River Marsh), Type I1 (Brackish 
Estuarine River ~arsh), Type 111 (Fresh Estuarine Bay Marsh), Type IV 
(Brackish Estuarine Bay Marsh), and Type V (Near Saline Marsh). A map of 
the five Types is included; there is also a more detailed map of Types I 
and II. Both maps include the Elliott Island-Fishing Bay-Blaclcwater River 
area of Maryland. [They show clearly how much more open water area there 
is above the marsh just upstream (northwest) of Shorters Wharf Road verses 
downstream from the Road. Except for a numbex of open water areas southeast 
of Shorters Wharf Road and east of the Blackwater River, the open water 
area of the Blackwater National Wildlife Refuge appears isolated from 
Fishing Bay by about 10 km of essentially continuous marsh along the 
lower Blackwater River. No open water area comparable to the large 
Blackwater situation is evident within all of the vast marshland 
surrounding Fishing Bay including the Elliott Island area.] 
Scirpus olneyi was not mentioned. [However, it occurs as a dominant in 
Types 11, 111 and IV in the Blackwater area.] 
Chabreck, R.H. 1960. Coastal marsh impoundments for ducks in Louisiana. 
Proc. Ann. Conf. S. E. Aseoc. Game h Fish Cow. 14:24-29. 
---- - ----- 
KEY WORDS: associated plant species, Gulf coast, habitat type, Louisiana, 
muskrat use, snow or blue goose use, water levels, water salinity, vegetation. 
I 
Scirpus o lney i  occurred only i n  c e r t a i n  con t ro l  a reas  (non-impounded 
a r e a s ) ;  s p e c i f i c a l l y ,  permanent brackish water marsh. Such a reas  had 
minimum, maximum, and mean water depths of 0,  0.9, and 0.5 respect ively .  
They had minimum, maximum, and mean water s a l i n i t i e s  of 1.9, 15.1, and 
I 5.1 ppt respect ively .  S. olneyi  comprised 1.8 percent  of t h e  vegeta t ive  
composition of the  permanent brackish marsh con t ro l  area; Spar t ina  patens  
comprised 96.9 percent.  
g-r* 
Scirpus o lneyi  is  a choice b lue  goose and muskrat food along t h e  Gulf coast .  
e 8 Chabreck, R.H. 1968. The r e l a t i o n  of c a t t l e  and c a t t l e  grazing t o  marsh 
w i l d l i f e  and p l a n t s  i n  Louisiana. Proc. Ann. Conf. S. E. Assoc. Game 6 
- - - - - - - -  
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KEY WORDS: associa ted  p lan t  species ,  c a t t l e  use, c a t t l e  impacts, duck 
use, prescribed burning, snow and blue  goose impacts, snow and blue goose 
- use, succession. 
C a t t l e  spent  50% of t h e i r  time on t h e  high marsh, 30% on t h e  intermediate,  
and 20% on t h e  low marsh, Certain p lan t  species  increased under grazing 
- while o the rs  decreased. New p lan t s  o r  invaders appeared which formerly 
were not  present  i n  c e r t a i n  areas ,  but  were encouraged by grazing. Under 
moderate grazing i n  t idewater  marshes t h i s  usual ly  balanced out  wi th  no 
C se r ious  e f f e c t s  on wi ld l i f e .  
Grazing reduced p l a n t s  with high forage value,  thus favoring non-palatable 
v 
species;  invading species  were usual ly  worthless t o  c a t t l e  o r  w i l d l i f e .  
P lants  with high forage value f o r  c a t t l e ,  such a s  Spar t ina  patens  and 
D i s t i c h l i s  s p i c a t a  were p r a c t i c a l l y  of no value t o  ducks. However, t h e  
roo t s  and rhizomes of these  species  were used by geese whenever burned 
- o r  grazed t o  remove dense roughs, Light t o  moderate grazing o f t e n  
encouraged t h e  growth of c e r t a i n  valuable  w i l d l i f e  food p lan t s .  For 
example, Scirpus olrieyi increased under moderate grazing but  was 
- destroyed by overgrazing. 
Snow geese benef i t  by moderate c a t t l e  grazing,  They feed pr imar i ly  on 
C 
tender,  new growth of marah grasses  p lus  r o o t s  and rhizomes. 
I Ducks feed on seeds and aquat ic  vegetat ion.  
Z- Marsh burning is a common range management p r a c t i c e  along t h e  Louisiana 
coast.  Result ing sprout  growth of Spartin-a. pa tens  provfdes exce l l en t  
c a t t l e  grazing and a t t r a c t s  b lue  and snow geese. 
1 Chabreck, R.H. 1971. Ponds and lakes  of t h e  Louisiana c o a s t a l  marshes 
and t h e i r  value t o  f i s h  and w i l d l i f e .  Proc. Ann. Conf. S. E. Assoc. 
C Game d Fiah Comm. 25:206-215. 
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KEY WORDS: associa ted  p lan t  species ,  competition, h a b i t a t  type, 
- Louisiana, s a l i n i t y  impact on p lan t  growth and s u r v i v a l ,  s a l i n i t y  
impact on aeed germination, seed germination, waterfowl use, water 
s a l i n i t y ,  vegeta t ive  growth and development. 
A survey of t h e  Lou iskna  coas ta l  a rea  d isc losed t h a t  ponds and lakes  
make up one-fourth of the  area.  The ponds and lakes  range from less 
than 0.01 acre t o  over 400,000 ac res  i n  s i z e  and had an aggregate 
area of 5.3 mi l l ion  acres.  The study showed t h a t  t h e  f resh ,  brackish 
and intermediate marshes a r e  of high value t o  waterfowl because of 
high pond densi ty  and p lan t  growth. 
This s tudy wae undertaken t o  determine the  bas ic  ecological  f a c t o r s  
influencing t h e  d i s t r i b u t i o n  of important w i l d l i f e  food p l a n t s  i n  
- 
c o a s t a l  Louisiana. Laboratory experiments were conducted t o  
determine t h e  e f f e c t s  of s a l i n i t y  on seed germination and p l a n t  
growth. A l l  species  examined, except Sesuvium partulacastrum, 
ras, exhibited s i g n i f i c a n t  reduction of germination with increas ing 
s a l i n i t y .  Rela t ive  response was determined by comparing regress ion 
equations f o r  each species.  Two d i f f e r e n t  response types were 
r" 
detected,  l i n e a r  and quadrat ic .  D i s t i c h l i s  s p i c a t a ,  Scirpus olneyi ,  
Scirpus americanus and S e t a r i a  magna were i n  t h e  l i n e a r  response 
group ( l i s t e d  i n  decreasing order of s a l i n i t y  to lerance) .  I n  t h e  
quadrat ic  response group were, Echinochloa walteri, Oryza s a t i v a ,  
r" Scirpus robustus,  Polygonum pensylvanicum and Sacciolepis  s t r i a t a  
( l i s t e d  i n  order of decreasing s a l i n i t y  to lerance) .  
F Growth experiments were ca r r i ed  out  under greenhouse condit ions using 
sand c u l t u r e  techniques. S a l i n i t y  reduced the  growth of a l l  species  
t e s ted .  Scirpus o l n e y i  and Scirpus robustus  exhibi ted  high growth r a t e s  
a t  low s a l i n i t y  l e v e l s  bu t  growth was severe ly  r e s t r i c t e d  a t  s a l i n i t i e s  
ms. 
over 20 ppt NaC1. Growth r a t e s  of ~ i s t i c h l i s -  s p i c a t a  and Spar t ina  pa tens  
were slower a t  low s a l i n i t i e s  but  were l e s s  a f fec ted  by higher l eve l s .  
Chabreck, R.H. and A.W. Palmisano. 1973. The e f f e c t s  of Hurricane 
Camille on the  marshes of the  Miss iss ippi  River d e l t a .  - Ecol. 54:1118-1123. 
KEY WORDS: associa ted  p lan t  species ,  Louisiana, sa l inP ty  impact on p l a n t  
growth and survival ,  s o i l  s a l i n i t y ,  storm impacts, vegetat ion,  water 
s a l i n t  t y  . 
The a c t i v e  d e l t a  of t h e  Miss iss ippi  River was examined i n  1968 t o  determine 
p lan t  species  composition, p lan t  coverage, and s o i l  and water chemistry. 
It was resampled i n  I969 two weeko a f t e r  Hurricane Camille s t ruck,  t o  
evaluate  the  immediate e f f e c t s  on vegeta t ion,  s o i l ,  and water. It was 
again sampled one year l a t t e r  t o  determine t h e  vegeta t ion recovery r a t e .  
The hurricane resu l t ed  i n  a d r a s t i c  reduction of vegetat ion.  Regrowth 
was rapid i n  the  d e l t a  marshes; by one year i t  approached pre-storm 
l e v e l s  of abundance. Most of t h e  losses  r e l a t e d  t o  physical  removal 
of the  plants .  Water s a l i n i t y  increased because of t h e  hurr icane ,  but  
declined by the  following year; i t  appeared t o  have only a s l i g h t  e f f e c t  
on marsh vegetation. Brackish marsh water and s o i l  s a l i n i t i e s  before  
t h e  storm (1968) were 5.73 and 0.68 ppt respect ively .  Af ter  t h e  storm 
(1969) they were 6.68 and 0.41 ppt respect ively;  by 1970 they w e r e  
2.82 and 0.51 ppt respect ively .  
Scirpus o lneyi  is  mentioned only once i n  t h e  paper. It had a percentage 
species  composition value  of 0.2 and a r e l a t i v e  abundance value ( the  
product of percentage species  composition times t h e  percentage of t o t a l  
3 
I 
plant  cover) of 16 p r i o r  t o  the  storm (1968). It was no t  found a f t e r  
t h e  storm i n  1969 o r  1970. [However, a s  the  f igures  i n d i c a t e  t h e r e  was 
not  much t o  begin with.]  The percentage of t o t a l  cover was 81.1, 56.6, 
and 75.2 f o r  1968, 1969 and 1970 respect ively .  
.- 
21, Chamberlain, J.L. 1959. Gulf coas t  marsh vegeta t ion a s  food of 
+ wintering waterfowl. J. Wild. Manag. 23:97-102. 
KEY WORDS: Canada goose impacts, Canada goose use,  duck use, Louisiana, 
snow and blue  goose use, snow and blue  goose impacts. 
Louisiana da ta  were obtained on 1,251 gizzards removed from 17 species  
of waterfowl. The b lue  goose had 39, 100, and 56% frequencies of seeds,  
- vegetat ion,  and tubers  respect ively;  t h e  Canada Goose had 63, 75, and 
25%. Data on 15 duck species  were a l s o  given. Scirpus o lney i  
seeds were found i n  32 out  of t h e  1,251 gizzards (2.6%). U t i l i z a t i o n  
r~ 
of S. o lneyi  was  not  considered appr ic iable ,  Other than geese, only 
t h e m a l l a r d  duck had tuber remains (1%) i n  gfzzatds.  Blue geese 
probably consume more tubers than Canada geese do. Vegetation was 
most commanly ea ten 'by geese, p a r t i c u l a r l y  b lue  geese. 
nak 
22. Chapman, V.J. 1960. S a l t  marshes and s a l t  d e s e r t s  of t h e  world. 
- In tersc ience  Pub., Inc. 392 p. 
KEY WORDS: Louisiana, s o i l  s a l i n i t y ,  
S o i l  water s a l i n i t y  ranges f o r  25 North American sal tmarsh p l a n t s  
a r e  given. Scirpua olneyf is  l i s t e d  t o  have minimum and maximum per- 
centages of 0.55 [5.5 ppt ]  and 2.04 120.4 ppt]  respect ively  based upon 
da ta  from Penfound and Hathaway (1938). [The 2.04 f i g u r e  was i n c o r r e c t l y  
copied from Table 12 of Penfound and Mathaway; it per ta ins  t o  t h e  
maximum f a r  Phragmites communis [ a u s t r a l i s ] ,  t h e  cor rec t  va lue  f o r  
S. o lney i  being 1.68% (16.8 ppt) . ]  
- 
i. 
23. Conner, W.B. et a l .  1976. O i l  and gas use  charac te r i za t ion ,  impacts, 
and guidelines.  Louisiana St .  Univ. Center f o r  Wet. R e s .  Sea Grant Pub. 
NO. LSU-T-76-006. 
F .  KEY WORDS: associa ted  p lan t  species ,  Louisiana, seed germination, 
s a l i n i t y  impact on p lan t  growth and su rv iva l ,  s o i l  calcium, s o i l  
magnesium, s o i l  potassium, s o i l  s a l i n t y ,  s o i l  sodium, vege ta t ive  growth 
I and development. 
Tolerance t o  s a l i n i t y  may vary with the  growth s t age  of a species .  
Whereas one plant  may be p a r t i c u l a r l y  s a l t  s e n s i t i v e  during germination, 
rC another may be less s a l t  t o l e r a n t  during i ts  flowering s t a g e  
(Bernstein, 1967). Palmisano (1970) a l s o  noted t h a t  a high s a l t  con- 
cen t ra t ion  might a f f e c t  germination by osmotically r e s i s t i n g  water 
- absorption. During t h e  course of h i s  experiments, he found t h a t  a t  
6 ppt,  Scirpuer oln-eyi had a 6 percent  gemina t ion  fac to r .  A t  12 ppt ,  
the re  was v i r t u a l l y  no germination. Germination i n  D i s t i c h l i s  s p i c a t a  
?- 
dropped from 20 percent a t  6 ppt t o  6 percent at 12 ppt. The e f f e c t  of 
increased s a l i n i t y  on germination was  a l s o  reported by Waisel (1972). 
H e  found t h a t  chlor ide  salts were t h e  most tox ic  t o  germination. 
S a l i n i t y  w a s  found t o  i n h i b i t  growth i n  p lants .  When s a l t  i s  present  
i n  high concentrat ions,  sodium tends t o  d i sp lace  potassium, magnesium, 
and calcium ions  from the  exchange sites on t h e  c l a y  s u b s t r a t e  and 
the  organic molecules, Thus, necessary n u t r i e n t s  a r e  e a s i l y  leached 
from t h e  s o i l  (Palmisano, 1970; Waisel, 1972). 
Palmisano (1970) found t h a t  s a l i n i t y  reduced t h e  growth of a l l  t e n  
species  t h a t  he tes ted .  H e  observed t h a t  both Scirpus o lney i  and 
S. robustus grew w e l l  at  low s a l i n i t i e s  but were g r e a t l y  i n h i b i t e d  
- 
when t h e  s a l t  concentrat ion increased over 2Q ppt.  Because D i s t i c h l i s  
s p i c a t a  and Spar t ina  $atens showed a slower growth r a t e  a t  low 
s a l i n i t i e s ,  they were l e a s  d r a s t i c a l l y  a f fec ted  by increases  i n  t h e  
s a l t  concentrat ion.  The high s a l t  concentrat ions d id  no t  decrease 
rhizome production a s  much a s  culm growth (Palmisano, 1970). 
+24. Cory, E.N. and S.L. Crosthwait. 1939. Some conservation and ecological  
aspects  of mosquito control .  J. Econ. Entomol. 32:213-215. 
KEY WORDS: associa ted  p lan t  species ,  h a b i t a t  type, Maryland, mosquitoes, 
mosquito d i tching,  muskrat use, s a l i n i t y  impact on p l a n t  growth and 
survival ,  water level impacts on p l a n t  growth and surv iva l .  
Scirpus o lney i  i s  found near highlands borders where f r e s h  water  e n t e r s  
the  marsh. The b e s t  mosquito breeding i s  i n  potholes with Spar t ina  
patens  and i n  muskrat runs wi th in  S. olneyi .  Ditching is  needed i n  
S. o lney i  t o  con t ro l  mosquitoes b u t  d i t ch ing  has its g r e a t e s t  e f f e c t  i n  
- 
lowering the  water t a b l e  i n  g. olneyi .  Dirc l~ing permits i n t r u s i o n  of 
higher s a l i n i t y  water which adversely a f f e c t s  S. olneyi .  Water l e v e l  
and s a l i n i t y  a f f e c t  2. olneyi .  
25. Daiber, F.C. 1974. S a l t  marsh p l a n t s  and f u t u r e  c o a s t a l  s a l t  marshes 
i n  r e l a t i o n  t o  animals. Reimold 6r Queen. Ecology of halophytes. 
Academic Press,  Inc. p.475-508. 
KEY WORDS: associa ted  p lan t  species ,  Canada goose use, Canada goose 
impacts, competition, Delaware, "eat-outs", h a b i t a t  type, impoundment 
impact on p lan t  growth and su rv iva l ,  Louisiana, mosquito d i tching,  
muskrat impacts, muskrat use, s a l i n i t y  impacts on p l a n t  growth and 
su rv iva l ,  snow and blue  goose impacts, snow and blue  goose use, s o i l  
s a l i n i t y ,  succession, Texas, vegetat ion,  water l e v e l s .  
The d i s t r i b u t i o n  of muskrats is r e l a t e d  t o  s a l i n i t y ;  a s  s a l i n i t y  
increases  the  population of muskrats decreases. The muskrats p r e f e r  
less s a l i n e  vegeta t ion such a s  brackish water three-square species  
(Scirpus spp.) (Stearns & Goodwin, 1941) .  Higher average weights of 
muskrats were recorded from f resher ,  less brackish,  por t ions  of marsh 
( s a l i n i t y  0-10 ppt; vegeta t ion type being Scirpus - Typha) (Dozier, 
Markley, & Llewellyn, 1948). 
I n  th ree  years  (1936-1938) following mosquito d i t ch ing  a number of 
previously nondaminant vascular  p l a n t s  (e.g. K o s t e l e t z k c  i r i r ~ i n i c a ,  
Pluchea camphorata) became dominant i n  a Delaware marsh replacing 
Scirpus o lneyi  (Stearns,  MacCreary, & Daigh, 1940). 2. olneyi  was 
subsequently found only near the  bordering high lands where f r e s h  
water enters .  
LI Typha angustifolia is associated with high water lavels; Scirpus 
olneyi occupies an intermediate position (Daigh, et al, 1938). 
- Scirpus olneyi flourishes best when the normal water level is at or 
near the marsh surface; ditching in Delaware has lowered water tables, 
adversely affecting S. olneyi and other species preferred by the 
h muskrat (Stearns, Ma;creary, & Daigh, 1940). Ditching can also 
affectg. olneyi because of the greater resultant penetration of 
higher salinity waters. 
A Salt marsh vegetation (including Scirpus) has been reduced and replaced 
by open water because of impoundment at Assawoman and Little Creek 
Wildlife areas in Delaware (Y?lorschutz, 1959; Tindall, 1961). 
srs 
Snow, blue and Canada geese feed heavily on three-square (Scirpus 
americanus [also 2. olneyi]). They feed most easily on this plant 
when the flats are flooded; they "puddle out" the rhizomes (Griffith, 
F" 1940; Lynch, et al, 1947). 
Geese can lay waste to large acreage of muskrat marsh when they congregate 
I in a local area in large numbers. Such goose damage may initiate a 
muskrat "eat-out" which can result in a greater impact of the vegetation 
(Lynch, et al, 1947). 
.- 
26. Daiber, F.C. 1976. Partially annotated tidal marsh bibliography. Univ. 
Dela. .College of Mar. Studies. DEL-SG-21-76. 281 p. 
A 
KEY WORDS: bibliography. 
- This extensive bibliography has numerous references relating to tidal 
wetland biology, ecology, and management. At least 14 entries refer 
to Scirpus olneyi. 
+?7. Daigh, F.C., D. MacCreary and L.A. Stearns. 1938. Factors attecting 
the vegetation cover of Delaware marshes. Proc. 5. J. Mosq. Exterm. 
- Aesoc. 25:209-216. 
-
KEY WORDS: associated plant species, competition, Delaware, mosquito 
P , I ditching, succession, water levels. 
Water requirements have the primary effect on vegetative cover in 
Delaware marshes. Spartina alterniflore grows vigorously in open water 
* and under frequent tidal flooding. S. patens and Distichlis spicata 
require less flooding; Scirpus olneyx occupies an intermediate water 
range. Ditching drains marsh water and lowers the water table; changes in 
- vegetation result (Iva frutescens, Baccharis halimifolia, 
and Pluchea camphorata increase), 
* 
*28. Darmody, R.G. 1975. Reconnaissance survey of the tidal marsh soils of 
Maryland. M. Thesis, Univ, Md. 181 p. 
KEY WORDS: associa ted  p lan t  species ,  Blackwater, bulk densi ty ,  c a t i o n  
- 
exchange, consolidat ion r a t e ,  h a b i t a t  type, inventory, Maryland, peat  
thickness,  percent  organic carbon, percent  water,  product iv i ty ,  s o i l  
c l a s s i f i c a t i o n ,  s o i l  p r o f i l e s ,  so91 s a l i n i t y ,  s o i l  s u l f u r ,  vegeta t ion 
types, water levels .  
C 
S o i l  characterist icca of the  t i d a l  marshes of Maryland were examined 
a t  43 loca t ions ,  The s o i l  parameters s tudied included morphology, 
i 6  s a l i n i t y ,  t o t a l  s u l f u r ,  pH, organic carbon, n u t r i e n t  content ,  bulk 
densi ty ,  ch lo r ide  content ,  cation-exchange capaci ty ,  t ex tu re ,  and 
c lay  minerology. 
The Maryland t i d a l  marshes e x i s t  a s  th ree  b a s i c  physiographic types: 
Submerged Upland, Estuarine,  and Coastal. 
I The author ' s  review of se lec ted  Maryland marsh l i t e r a t u r e  included 
t h e  Nicholson and VanDeusen (1954) c l a s s i f i c a t i o n  scheme i n  which 
Scirpus o lney i  was considered t o  occur i n  t h r e e  types (Type 11, 
CL Type 111, and Type I V )  on t h e  Eastern Shore, and Shreve e t  a1 (1960) 
who l i s t e d  the  2. olneyi  p lan t  a s soc ia t ion  f o r  Maryland. 
There a r e  81,692 ac res  i n  Dorchester County mapped a s  t i d a l  marsh 
L 
s o i l s  (22% of the  t o t a l  county acreage);  t h i s  represents  38% of t h e  
t o t a l  s t a t e  acreage mapped a s  t i d a l  marsh s o i l s .  Dorchester County 
contains 61,269 ac res  of the  Submerged Upland Marsh Type (75% of t h e  
n t o t a l  county t i d a l  marsh acreage); i t  contains 20,423 ac res  of t h e  
Estuarine Marsh Type (25% of t h e  t o t a l ) .  
A 
The Estuarine Type marshes includes f r e s h  and s a l i n e  marshes which are 
found along t idal ly-influenced r i v e r s  and streams. This type is 
s i m i l a r  t o  Stewart 's  (1962) Estuarine River Marsh and includes  some 
. of the  a r e a  i n  h i s  Fresh Estuarine Bay, Brackish Estuarine Bay, and 
r; S a l t  Estuarine Bay Marsh Types. This type would have been included i n  
Nicholson and VanDeusen'e (1954) Cattail-Aquatic Marsh Type; a l s o  i n  
some of the  area  of Mareh Types I1 through V. These marshes e x i s t  over 
a wide s a l i n i t y  range (2-62 ppt  t o t a l  s a l t s ) .  Scirpus o lney i ,  Spar t ina  
cynosuroides, 2. patens ,  g. a l t e r n i f l o r a ,  D i s t i c h l i s  s p i c a t a ,  and 
Juncus roemerianus a r e  found i n  t h e  brackish and more s a l i n e  areas .  
-of the  Blackwater area  would thus f i t  under t h e  Estuar ine  Type 
marsh]. 
The Submerged Upland Type has no equivalent  i n  previous ~ E a s s i f i c a t i o n  
schemes. The a rea  of t h i s  marsh type was included i n  marshes c l a s s i f i e d  
a s  S a l t  Estuarine Bay and Brackish Estuarine Bay marshes by Stewart 
(1962) and Types 111, I V ,  and V by Nicholson and VanDeusen (1954). 
Marshes of t h i s  type a r e  found primari ly i n  Somerset and Dorchester 
Counties. The vegeta t ion cons i s t s  of almost monotypic s tands  of 
and Sgartina patens. Scirpus o lneyi ,  D i s t i c h l i s  
s p i c a t a ,  and S. a l t e r n i f l o r a  a r e  a l s o  common i n  these  marshes. [Some 
of t h i s  type %curs i n  the Blackwater area]. 
I n  eighteen of the  Submerged Upland Type s t a t i o n s ,  a l l  but  one 
a occurring i n  Dorchester County, Scirpus olney-i w a s  l i s t e d  as t h e  
predominant vegetaton (four had it a l s o  along with Juncus roemerianus 
and/or Spar t ina  pa tens ) .  
- 
Eight of theee s t a t i o n s  were on organic s o i l s  (Honga peat ) ;  10 were 
on mineral  s o i l s  (Sunken s i l t  loam, h i s t i c  epipedon phase; Sunken 
s i l t  loam; Sunken sandy loam). The s o i l  types a r e  from t h e  author 's  
proposed primary c l a s s i f i c a t i o n  system of t i d a l  marsh s o i l s  i n  Maryland. 
Water depths ranged from - 20 cm [7.9 inches]  t o  + 60 cm E23.6 inches). 
A consolidat ion r a t i n g  (baaed upon t h e  amount of i n s t a b i l i t y  i n  a 
s o i l  when walked upon) on a ecale  of 1-3 was given f o r  each s i t e  
(I-firm t o  s l i g h t  quaking; 23 s l i g h t  t o  moderate quaking; 3 lsevere  
quaking). Of t h e  eighteen sites, numbers 10, 6,  and 2 had scores  of 
1, 2, and 3 respect ively .  A "whiff test" was a l s o  conducted (0% no H2S 
odor; l=H2S odor when sampled is c lose  to  nose; 2=H2S odor not icable  on 
sampling; 3442s odor not iceable  when walking across  a marsh). O f  t h e  
eighteen s i t e s  4, 2, 7, 1, and 4 had scores of 1, 1.5, 2,  2.5, and 3 
respect ively .  Of t h e  e ight  peaty s i t e s ,  t h e  peat  th ickness  ranged from 
50-125 cm [19.6-49.2 inches]. The 10 mineral s i t e s  had peat  thicknesses 
ranging from 13-38 cm 65.1 - 15.0 inches] .  
Only four  of the  Estuarine Type marshes had Scirpus o lneyi  a s  t h e  
predominant vegetat ion,  a11 occurring i n  Dorchester County. A 1 1  four  
had organic s o i l s  (Transquaking pea t ) .  Water depths were a l l  +7 cm 
(2.8 inches) except f o r  one zero value. Consolidation values  were 
a l s o  a l l  3; l ikewise  f o r  the  '"whiff test" values.  Peat  thickness ranged 
from 25 t o  150 cm [9.8 - 59.1 inches]. Some "loose" peat  a l s o  occurred 
below th ree  of these  peat layers .  
Three s i t e s  a r e  located i n  the  Blackwater area (numbers 1, 2, and 37). 
[Number 2 (Submerged Type) i s  on t h e  Blackwater River above t h e  R t .  335 
bridge; s i te  37 (Estuarine Type) is  apparently near Shor ters  Wharf; s i te 
1 (Estuarine Type) i e  apparently near t h e  confluence of t h e  Blackwater 
and L i t t l e  Blackwater Rivers.] 
S i t e  number 2 had organic s o i l  c l a s s i f i e d  a s  Transquaking peat;  t h e  
s o i l  p r o f i l e  had 60 c m  [23.6 inches]  of peat  overlying 1 0 W  [39.4+ 
inches]  cm of "loose peat". m e  water depth, consolidat ion,  and "whiff 
t e s t "  values were 0, 3, and 3 respec t ive ly  f o r  t h i s  si te.  
S i t e  1 had mineral s o i l  c l a s s i f i e d  a s  Sunken s i l t  foam, h i s t i c  epipedon 
phase; t h e  p r o f i l e  had 30 [11,8 inches] cm of peat  overlying s i l t  
loam over s i l t y  c lay  loam over sands. The water depth, consolidat ion,  
and "whiff test" value8 were 4-15, 1, and 3 respec t ive ly ,  
S i t e  1 had e o i l  s a l i n i t i e s  of 30,8, 1.7, 1.7, 2.4, 1.5,  and 1.6 ppt  
f o r  0-15, 15-30, 30-60, 60-9Q, 90-120, and 120-150 cm depths respect ively .  
These values a r e  f o r  NaCl on a dry e o i l  weight bas is .  [The 30.8 ppt 
value and many of the  s a l i n i t y  values i n  t h i s  reference  appear exception- 
a l l y  high because they a r e  on a dry s o i l  b a s i s  and a r e  the re fo re  higher 
than s o i l  so lu t ion  values. For example, the  0-15 cm depth samples f o r  
t h e  9 submerged upland sites given ranged from 23.7-107.2 ppt. Coastal  
marsh s o i l  su r face  f a l u e s  were a s  high a s  155-189 ppt . ]  S i t e  1 had 
percent organic carbon values of 38.23, 0.32, 0.67, 0.22, 0.14, and 0.17 
respect ively  f o r  s i m i l a r  depth ranges a s  those above. S i t e  1 had ca t ion  
exchange capac i t i e s  of 64.21, 4.99, 4.12, 3.81, 2.57, and 2.59 meq/lOOg 
respect ively  f o r  similar depth ranges a s  those above. 
S i t e  2 had ca t ion  exchange capac i t i e s  of 75.21 and 107.21 respect ively  
f o r  t h e  0-15 and 15-30 cm depths; no other  s i te  2 d a t a  were given. 
S i t e  37A had bulk densi ty  values of 0.17, 0.33, 0.70, and 0.69 g/cc 
respec t ive ly  f o r  depth ca tegor ies  of 40-44, 50-54, 100-104, and 
130-134 inches. Similar  values f o r  s i t e  J7C were 0.59, 0.68, and 
0.69 g/cc respec t ive ly  f o r  fhe 50-54, 90-94, and 140-144 inch depths. 
Percent water values f o r  s i te  37A were 531.2, 258.7, 119.9, and 119.0 
respect ively  f o r  the  same depths given above, S i t e  37C had values of 
144.1, 118,7, and 122.1 respect ively  f o r  t h e  depths given f o r  t h i s  s i te  
above. 
Dominant marsh species  were a leo  ranked f o r  se lec ted  s o i l  parameters 
F. (surface  horizons). Scirpus o lney i  was ranked four th  ( a f t e r  Sparrina 
patens  i n  order)  i n  terms of t o t a l  soluable s o i l  salts (ppt NaC1). 
It had an average value of 44 ppt with a range of 22-67 (n=7). [Again, 
iw" 
these values appear exceptionally high because they a r e  given on a 
dry s o i l  weight bas i s ] .  Scirpus o lneyi  was ranked f i r s t  i n  terms of 
t o t a l  percent s o i l  su r fu r ;  i t  had a mean of 2.1 percent  and a range of 
1.5-2.4 ( ~ 4 ) .  Scirpus o lney i  s i m i l a r l y  ranked f i r s t  i n  terms of percent  
- s o i l  organic matter  content with a mean of 68 percent  and a range of 
The author considered Scirpus o lneyi  a b e t t e r  organic matter  producer 
than Typha a n g u s t i f s l i a ,  [This is probably incor rec t  i n  terms of a t  l e a s t  
above ground primary product iv i ty  even though the  average percent  s o i l  
organic matter  content  of th ree  T. a n ~ u s t i f o l i a  samples was only 16 
compared t o  68 f o r  eeven g.  olneyi  samples.] 
Davison, V.E. and W.W. Neely. 1959. Managing farm f i e l d s ,  wetlands, and 
waters f o r  wild ducks i n  the  South, U.S. Dept. Agr. Farmer's Bull.  
No. 2144. 14 p. 
.a. 
KEY WORDS: c a t t l e  impacts, Louisiana, seed production, waterfowl use. 
Scirpue olneyi  i s  coneidered a f a i r  duck food i n  brackfsh and s a l t  
* 
marsh. It i s  a l s o  considered to have a h e a w  seed y ie ld .  I n  Louisiana 
grazing [ c a t t l e ]  reduces poor duck-food grasses  and- favors  .g. olney i  
which i s  a f a i r  duck food. 
Dozier, H.L. 1947. S a l i n i t y  a s  a f a c t o r  i n  A t l a n t i c  coas t  t idewater  
muskrat production, Trans. N. A. Wild. & N a t .  R e s .  Conf. 12:398-420. 
KEY WORDS: associa ted  p lan t  species ,  Blackwater a rea ,  canal  impacts, 
causeway impacts, Delaware, diking,  drought, "eat-outs1', Maryland, 
mosquito d i t ch ing ,  muskrat impacts, muskrat use, s a l i n i t y  impacts on 
p lan t  growth and su rv iva l ,  storm impacts, water l e v e l s ,  water l e v e l  
impacts on p lan t  growth and su rv iva l ,  water s a l i n i t y .  
- 
The re la t ionsh ip  between s a l i n i t y  on t i d a l  marshes and muskrat populations 
i s  analyzed f o r  t h e  eas te rn  c o a s t a l  region. The more t h e  salt  content  
.I- 
t h e  less productive of muskrats a marsh apparently becomes. 
LIBRARY 
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Changes i n  topography and water t a b l e s  along t h e  coas t  a s  a r e s u l t  of 
n a t u r a l  causes such as "break-throughs" during hurr icanes  and storms, 
and man-made changes (canals ,  d i t ches ,  dikes,  road const ruct ion)  have 
tended t o  permit s a l i n e  water ingress .  This has caused r a d i c a l  changes 
i n  n a t u r a l  m r e h  vegetat ion,  c rea t ing  h a b i t a t  l a r g e l y  unsui table  f o r  
muskrats. Excellent examples of such "breakthroughs" have occurred on 
t h e  Delware coast .  For example, t h e  Woodland Beach a rea  p r i o r  t o  a 
record-breaking storm (1878) was supposed t o  have consis ted  of c a t t a i l  
and Scirpus olneyi .  Through a period of yeare as t h e  break enlarged, 
the  marsh changed slowly from f r e s h  t o  more brackish; today [I9471 most 
of t h e  muskrats a r e  taken from t h e  upland borders where t h e  f r e s h e s t  
water i s  present.  This was hastened by the  digging of S lu ice  Ditch a t  
t h e  southern end of t h e  a rea  i n  1890. Another example of vegetat ion 
change i n  Delaware was due t o  t h e  dredging of a canal  i n  t h e  Leipsic 
River i n  1900. It was located immediately below marshes and t h e  
vegetat ion changed from a f r e s h  and brackish type (Typha along t h e  
upland border and S. olneyi  along the  r i v e r )  i n t o  a more brackish 
marsh dominated by Spar t ina  a l t e m i f l o r a .  
Muskrat populations and t h e i r  r e la t ionsh ip  t o  a a l i n i t y  and vegeta t ion 
a r e  discussed i n  d e t a i l  f o r  Blackwater National Wi ld l i f e  Refuge, 
Maryland. I n  general ,  the  f u r t h e r  down t h e  r i v e r  towards t h e  more 
s a l i n e  Fishing Bay, the  more the  nuskrat  population decreases. 
S a l i n i t y  da ta  are given f o r  th ree  s i t e s  (Big Blackwater River Bridge, 
t h e  Refuge headquarters, and Shor ter ' s  Wharf) f o r  t h e  period of 1932- 
1947 (monthly d a t a  between 1944-1947). Water s a l i n i t i e s  over t h i s  
period ranged from a low of 0.11 10.04 ppt]  t o  a high of 38.72 
[13.6 ppt]  percent  s e a  water on August 1, 1945 and October 1, 1944 
respect ively  a t  t h e  Big Blackwater River Bridge. A t  the Refuge headquarters  
these  f igures  w e r e  0.06 L0.02 ppt]  and 39.48 113.8 pp t ]  percent  s e a  water 
respect ively  on January 2, 1946 and October 1, 1944. S a l i n i t i e s  f o r  Shor te r ' s  
Wharf ranged from a low of 0.58 [0.2 ppt ]  t o  a high of 42.17 [14.8 ppt ]  
percent  sea  water  on August 1, 1945 and October 1, 1944 respect ively .  These 
d a t a  revea l  a marked seasonal  f l u c t u a t i o n  i n  s a l i n i t y  concentrat ion,  d i r e c t l y  
cor re la ted  with t h e  r i s e  i n  summer temperature and t h e  l a c k  of r a i n f a l l .  
A l ack  of e f f e c t i v e  r a i n f a l l  i n  combination with high temperatures and 
evaporation cause periods of drought which r e s u l t  i n  abnormally high 
s a l i n i t i e s  over t h e  marshes. Such excessive ch lo r ide  concentrat ions,  
when prolonged, o f t en  destroy f a v o r i t e  muskrat p lan t  foods. High 
t i d e s  can function s imi la r ly .  Vegetation recovery and t h e  r e s t o r a t i o n  
of normal muskrat populatiana may be retarded f o r  a long period of 
years. For example, during t h e  drought of 1930, Scirpus s l n e y i  was 
eliminated i n  l a r g e  a r e a s  (Smith, 1938). On the other  hand, very 
heavy r a i n s  occurred during the  summer of 1934 and heavy r a i n s  i n  1935. 
The 1935 r a i n s  caused a small  f lood t h a t  r a i sed  t h e  water levels about 
1-2 f e e t ,  but with no a t tendant  t i d e .  
- S. olney i  made exce l l en t  growth, 
crowding out  Spar t ina  patens. 
Scirpue - o l n e s  i s  a favored muskrat food. A p i c t u r e  of a Blackwater 
"eat-out" i s  included. 
Dozier, H.L., M.H. Markley, and L.M. Llewellyn. 1948. Muskrat invest iga-  
t i o n s  on the  Blackwater National Wi ld l i f e  Refuge, Maryland, 1941-1945. 2. 
Wild. Manag. 12~177-190. 
-
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KGI WORDS: associa ted  p lan t  spec ies ,  Blackwater a rea ,  "eat-outs", 
h a b i t a t  type, Maryland, muskrat use, s o i l  s a l i n i t y ,  vegetat ion.  
The vegeta t ion of the  Blackwater National Wildl i fe  Refuge is described 
- Scirpus o lney i  i s  included wi th in  the  f r e s h  o r  s l i g h t l y  brackish  
ecological  type. 
The muekrat ca tch  from var ious  trapping u n i t s  is given. The Scirpus 
o l n e y i  - Typha formation produced t h e  muakrats of h ighes t  average 
weight. 
The author discusses bad "eat-outs" and shows a p i c t u r e  of an over- 
populated brackish marsh ( ~ c i r p u s  o lneyi)  with a bad "eat-out". A muskrat 
densi ty  of 2.5 dwelling houses per acre could cause an "eat-out". 
There is  a d i r e c t  co r re la t ion  between t h e  degree of marsh s a l i n i t y  
and the  growth and abundance of preferred  muskrat food p lan t s .  
. 
32. Drake, B. 1972. Summary of d a t a  f o r  s tanding crop i n  Hog Is land and 
. - 
Muddy Creek Marsh, sumrnet 1972. 3 p. (mineo). 
- 
KEY WORDS: associa ted  p lan t  speciea,  Maryland, s tanding crop, vegeta t ion 
type. 
pD*9 
Scirpus olneyi-Spartina patens-Dis t ichl is  ap ica ta  is one of e i g h t  
vegeta t ion types shown on a vegeta t ion map of the  Muddy Creek Marsh o f f  
the  Rhode River, Maryland. 
I?- 
The Scirpus o lneyi  S a r t i n a  patens-Dis t ichl is  s p i c a t a  type had a s tanding 
-+ crop of 472k 177 g/m (dry wt.). It occurred i n  8.76% of t h e  t o t a l  a rea  
- (15,301 out  of 174,692 m2) producing a t o t a l  of 7.23 x 103 Kg (dry w t .  ) . 
This represented 7.0% of the  marsh biomass. 
- 
+39, Eleuter ius ,  L.N. 1971. Marshes of the  nor thern  Gulf of Mexico. I n  
D.S. Gorsline. Second na t iona l  c o a s t a l  and shallow water r e s e a r s  
conference; a b s t r a c t  voP. p. 266. 
Cr 
KEY WORDS: anatomy, associa ted  plant  species ,  genet ics ,  warphology, 
physiology, seed germination, succession, vegeta t ive  growth and 
*. development . 
Some important marsh p lan t s  t h a t  a r e  being s tudied on t h e  U.S. Gulf 
c.oast a r e  Juncus roemerianus, Spar t ina  a l t e r n i f l o r a ,  Scirpus o lneyi ,  
Spar t ina  pa tens ,  Spar t ina  cynosuroides, Sc-irpus va l idus ,  Cladium 
jarnaicensis,Phragmltes communis [= a u s t r a l i s ] ,  and D i s t i c h l i s  sp ica ta .  
Detai led s t u d i e s  on the  growth pa t t e rns  and product iv i ty  f o r  each species  
a r e  being conducted and cor re la ted  t o  ecological  da ta  co l l ec ted  throughout 
t h e  year. Successional v a r i a t i o n  i n  t h e  marsh composition is  being 
obtained throughout t h e  growing seaaon, and seasonal  changes a r e  being 
recorded. The leaves,  rhizomes, and r o o t s  of p l a n t s  from var ious  
h a b i t a t s  a r e  being measured t o  ob ta in  meristic d a t a  f o r  comparison. 
Studies on seed germination and seedl ing development, a s  we l l  a s  some 
genet ic ,  physiological  and anatomical work a r e  i n  progress. A l l  of these  
s t u d i e s  w i l l  lead t o  a b e t t e r  understanding of t h e  vegeta t ion of t h e  
undisturbed marsh and a s s i s t  i n  t h e  r e h a b i l i t a t i o n  of d is turbed a reas .  
34. Eleuter ius ,  L.N. 1972. The marshes of Mississippi .  Castanea 
37: 153-168. 
- 
KEY WORDS: associated p lan t  species ,  community d i v e r s i t y ,  d i s t r i b u t i o n ,  
h a b i t a t  type, Miss iss ippi ,  vegetat ion,  zonation. 
Although Juncus roemerianus dominates t h e  marshes of Miss iss ippi ,  t h e  
upper o r  low s a l ~ e m e r i a n u s  marshea conta in  a g r e a t e r  d i v e i s i t y  
of p lan t  species  than the  lower more s a l i n e  a reas ,  Scirpus o lney i  can 
occur i n  almost pure s tands  i n  c e r t a i n  regions of the  marsh. S. o l n e y i  
i s  found i n  s a l i n e  marshes, brackish marshes, and intermediatem(between 
brackish & f r e s h )  marshes. I n  e a l i n e  marshes 2. olney i  forms a zone 
inland fromJ. roemerianus when i t  occurs and appears t o  b e  found more 
o f t en  i n  a reas  receiving freshwater drainage from upland. Spar t ina  
pa tens  occurs between the  2. olneyi  and t h e  shrub zones. 
I 
i 
I 35. Ensminger, A.B. and L.G. Lewis .  '1957. Hurricane damage t o  Rockefeller 
abm 
Refuge. Proc. Ann. Conf. 2. E. kssoc. Game 6r Fish  Ce~rrrm. 11:52-56. 
KEY WORDS: associa ted  p lan t  species ,  Louisiana, s a l i n i t y  impacts on 
plant  growth and su rv iva l ,  storm impacts, vegeta t ion,  water  l e v e l  
r impacts on p lan t  growth and survival .  
. 
The e f f e c t s  of Hurricane "Audrey" upon t h e  animal l i f e ,  marsh h a b i t a t ,  
A levees,  and i n s t a l l a t i o n s  of t h i s  84,000 ac re  marsh a rea  a r e  discussed. 
The Refuge was i n  the hurr icane 's  d i r e c t  path and i ts  w i l d l i f e  populat ions,  
h a b i t a t s ,  and man-made improvements su f fe red  extensively;  i n  some a reas  
the re  were t o t a l  losses .  
P- 
A t  t h e  height  of the  hurricane,  winds were w e l l  over 100 miles per  hour 
and sa l twa te r  from t h e  Gulf was 9 t o  12 f e e t  deep of t h e  Refuge. This 
condit ion caused a g rea t  decrease i n  t h e  amount of waterfowl and o the r  
game food p lan t s  a t  impounded sites because water was re ta ined  f o r  
severa l  weeks. Unimpounded marsh areas  were predicted t o  s u s t a i n  very 
l i t t l e  damage from the  sa l twater .  Scirpus ,olneyi was not  s p e c i f i c a l l y  
mentioned as a p lan t  a f f e c t e d  [However, it probably occurred on t h e  
unirnpoundsd marsh.] 
Scirpus o lney i  i s  mentioned i n  r e l a t i o n  t o  previous vegeta t ion changes 
r e s u l t k g  from uncontrolled sa l twa te r  i n l e t s  (one canal  and s i x  t i d a l  
channels t o  Gulf water) .  These i n l e t s  have done much t o  s a l t  ou t  and 
a l s o  cause excessive drainage i n  some s tands  of f r e s h  t o  brackish 
marsh p lan t s  including 5. alneyi_. These s tands  have no t  been completely 
replaced and as a r e s u l t  large open areas  of barren marsh e x i s t ,  The 
dominant p lan t s  on t h e  Refuge now a r e  more s a l t  t o l e r a n t  species  such 
as D i s t i c h l i s  s p i c a t a ,  Spar t ina  patens ,  and - S. a l t e r n i f l o r a  and t h e  
l e s s  s a l t  t o l e r a n t  S a g i t t a r i a  l a n c i f o l i a .  
Erickson, R.C. 1964. Plant ing and misplanting. In  Linduska. Waterfowl 
tomorrow. U.S. Dept. In t .  Fish & Wild. Ser. p.579-591. 
KEY WORDS: a r t i f i c i a l  p lan t  establishment, Blackwater area ,  h a b i t a t  
type, Maryland. 
A p i c t u r e  of Francis  M. Uhler i s  shown plant ing clumps of sod containing 
Sci rpus  o lney i  i n  brackish water a t  Blackwater National Wi ld l i f e  Refuge, 
Maryland. 
- 37. Fassett, N.C. 1969, A manual of aquatic plants. The Univ. Wis. 
Press. 405 p. 
KEY WORDS: Arkansas, distribution, habitat type, Gulf coast, inflorescence, 
- Michigan, muskrat use, North America, Nova Scotia, PacPfic coast, plant 
diagram, plant description, taxonomy, waterfowl use. 
Scirpus olneyi occurs in saltmarahes from Nova Scotia to the Gulf of 
Mexico and on the Pacific Coast; rarely inland to Michigan and 
Arkansas. It is used by wildfowl (Anonymous, 1933; McAtee, 1939) and 
r 
important to muskrats (Smith, 1938). 
A diagram of the inflorescence is included. 
* 
38. Fernald, M.L. 1950. Gray'e manual of botany. 8th ed. Am. Book Co., 
N.Y. 1,632 p. 
KEY WORDS: distribution, Florida, fruiting, habitat type, Idaho, 
inflorescence, Mexico, Michigan, Missouri, New Hampshire, North America, 
Nova Scotia, Ohio, Oregon, plant description, plant diagrams, seeds, 
South America, taxonomy, West Indies. 
Scirpus olneyi occurs in saline to brackish marshes from Florida to 
Mexico north to southern New Hampshire and west to Nova Scotia, 
Missouri, Idaho, and Oregon; also northern Ohio and southern Michigan. 
It is also listed from South America and the West Indies, 
A diagram of the inflorescence and achene is included. Fruiting is 
from June to September, 
Ferrigno, F. 1963. Variations in mosquito-wildlife associations on 
coastal marshes. Proc. N. J .  Mosg. Ext-erm. Assoc. 48~193-203. 
KEY WORDS: associated plant species, d%king, drawdown, habitat type, 
impoundment impacts on plant growth and survival, mosquitoes, New Jersey. 
On the Tuckahoe Track in New Jersey, the heavy mosquito (Aedes) breeding 
area was located beyond, but did not include, an extensive stand of 
Scirpus olneyi several equare miles in extent. It amounted to about 
one-eighth of the total area of that marsh (Chapman & Ferrigno, 1956). 
Pure stands of Scirpus olneyi, Bartina alterniflora, and Zizania 
aquatica on tidal marshes are synonomous with lack of mosquito breeding. 
Accordingly, these plant species can serve as useful indicators of this 
condition. On the other hand, Spartina patens is a good indicator of 
heavy mosquito breeding. 
Spartina alterniflora is usually flooded regularly on the saltmarshes; 
Scirpus olneyi occupies more brackish conditions and wildrice occurs in 
the fresher headwaters of rivers. 
Scirpus olneyi averaged less than 0.3 Aedes per dip on the tidal marsh 
P at Tuckahoe; however, after the vegetation type was impounded and 
operated under the drawdown principal, larval numbers increased to 1.81 
Aedes per dip (Chapman & Ferrigno, 1956). - Aedes mosquitoes from the 
I 
undiked 2. olneyi vegetation type on state-omed coaatal marshes in 
Cape May and Cumberland Counties (N.J.) averaged only 0.027 per dip 
(181 Aedes individuals in 6,705 dips). On the other hand, the 
diked 2. olneyi had an average of 1.63 Aedes per dip (18,346 
- individuals in 11,255 dips). 
a 40. Ferrigno, F,, L.G. MacNamara, and D.M. Jobbins. 1969. Ecological 
approach for improved management at coastal meadowlands. Proc. N. J. 
Mosq. Exterm. Assac. 50: 188-203. 
KEY WORDS: associated plant species, mosquitoes, mosquito ditching, 
New Jersey, tidal flooding frequency, vegetation. 
I Twice daily tidal flooding in Scirpus olneyi, Spartina alterniflora, 
Typha spp. and Zizania aquatica marshes in New Jersey prevents 
mosquito production; such flooding is also of high value to fish, 
- shellfish, and wildlife. Physical and chemical controls should not be 
applied to these marahee. Spartina paten6 and Phragmites communis 
[=australis] marshes.are of lower value to fish, shel1fish, and wildlife, 
.I 
and are heavy mosquito producers. 
41. Ferrigno, F., P. Slavin, and D.M. Jobbins. 1975. Saltmarsh water 
I I management for mosquito control. Proc. N. J. Mosq. Exterm. Assoc. 
62 : 30-38. 
lurYll KEY WORDS: mosquitoes, mosquito ditching, New Jersey, tidal flooding 
frequency. 
Major marsh types that are regularly flooded or kept moist by daily 
.8...- tides such as Scirpus olneyi, Spartina alterniflora, Zizania aquatica, 
I T a  spp., and Beltandra virginica will not produce mosquitoes. 
1 Mosquito management practices [such as ditching] should not be applied 1 ?- to such areas. 
*42. Flemer, D.A. et al. 1973. Summary report of marah productivity studies 
for the upper Patuxent River estuary and Parker Creek, Maryland, 
during the summer, 1973. Univ. Md. Nat. Res. Inst. Ches. Biol. Lab. 
Ref. No. 73-123. 33 p. 
KEY WORDS: Maryland, standing crop, vegetation. 
At Parker Creek (off Chesapeake Bay in Calvert County) the average 
standing biomass in the Scirpus-Distichlis-Spartina patens community 
was 503g dry/m2. In late August of 1973 the mean value (n=6) of living 
and dead biomase (dry g/m2) for Scirpus olneyi were 54 (standard error 
of mean 161) and 211 (SE=31) respectively. 
In mid-August at Bowen's marsh on the Patuxent River the mean value 
- (nml) of living and standing dead biomass (dry g/m2) for Scirpus 
olneyi were $40 and 314 respectively (SE's not given). Living and 
standing dead biomass for 2. olneyi are also given for ~otts' marsh 
4s-, (Patuxent River); these data are presented elsewhere in this bibliography 
(Heinle, et al, 1974). 
43. Flowers, M.G. 1973. Vegetational zonation in two successional brackish 
C marshes of the Chesapeake Bay. -- Ches. Sci. 14:197-200. 
KEY WORDS: associated plant species, habitat type, Maryland, soil 
profiles, succession, tidal levels, vegetation types, water salinity, 
zonation. 
- Vascular plant zonation and euccessional stages were studied in two 
brackish marshes of Calvert County, Maryland, One marsh is mature and 
stable, while the other is undergoing rapid succession from a former 
lake bottom. [This site was originally estuarine in nature prior to 
- impoundment.] Soil depth, water salinity, and tidal heights were measured. 
Transect surveys show a general zonation of Spartina 
Scripus olneyi, and upland vegetation in the stable marsh; a Spartina 
P alterniflora, Scitpus robustus, Typha angustifolia, and upland vegetation 
succession in the developing marsh. Elevation of the marsh relative to 
mean high water is the most obvious factor influencing the plant 
81" distribution. 
Scirpus olneyi ia found on the mature marsh. Spartina patens is found 
there also in pure stands in two regions; more frequently it forms a ground 
cover for extensive stands of 2. olneyi. S. olneyi and - S. patens are much 
less abundant in the marsh undergoing rapix succession. 
Stream salinities adjacent to both marshes each ranged from 0-5 ppt, 
Franz, D. R. 1963. Production and distribution of mosquito larvae on 
soma New Jersey salt marsh impoundments. Proc. E. J. -E4osq. Exterm. 
Assac. 50:279-285. 
SLZ KEY WORDS: associated plant species, mosquitoes, Mew Jersey. 
Culex salinarius was the dominant species collected. Most mosquitoes 
-
C (38.8%) were produced in fresh impoundments adjacent to marsh 
characterized by Scirpus olneyi, 2. americanus, Hibiscus sp., and 
Rosa sp, 2. olneyi marsh produced 13,2% of the mosquitoes. 
-
45. Froomer, N.L. 1977. Report on field work sponsored by the Maryland 
Geological Survey, August-October, 1976. 6 p ,  (mimeo). 
r 
K N  WORDS: coring, marsh profiles, Maryland, peat thickness, sea 
level rize, succession. 
IC 
The tidal portions of seven Maryland streams on 'ehe Western Shore were 
examined in 1976 as part of a study concerning the interrelationships 
among land-use, sedimentation, and sea level rise. Coring was done 
v on the floodplain at the upstream end of the tidal portion of these 
streams and continued downstream onto the tidal estuarine marshes; 
coring information covered the last 300 years, going back to the 
9811 European colonization of Maryland. 
Three vegetation zones exist in the tidal portions of these streams: 
sC 1) a floodplain assemblage of mostly hardwood trees, 2) a transition 
zone of mixed tree, shrub, and grass species, and 3) tidal marsh 
vegetation, 
I In all cases except the tidal marsh in the Gunpowder State Park, a 
m 
! layer of alluvium overlies either a buried marsh deposit or a buried 
, peaty-swamp deposit at the upper end of the tidal limit of these 
streams. The buried marsh deposit is dark, almost black, colored 
I -  and contains varying amounts of marsh plant root and rhizome remains. 
i 
I The remaine of Scirpus olneyi, Spartina patens, 2. cynosuroides, and 
I 
I Typha are the moat common plants in these deposits with only one 
! 
I p*.r species dominant in any one core. 
Further downstream a peaty surface layer, generally less than one 
! foot thick, overlies the accumulation of alluvial sediments. The i -  
I alluvium is thus sandwiched between two peaty layers; it is wedge 
i shaped in cross section, being thickest at the upstream end of the 
marsh-forest transition zone. This peaty layer appeara to represent 
i - a stratigraphic break between pre-colonial geological conditions in 
i 
i these streams and poet-settlement conditions, The period of 
? intensive agriculture on Maryland's coastal plain created erosional 
I - 
conditions within the drainage basins of these streams which resulted 
in their floodplains prograding over tidal marsh or swamp and the 
i creation of new tidal marsh in the open estuarine portions downstream. 
I 
I Between 1850-1900 the period of intensive agriculture ended in this 
1 P- area, returning sedimentological conditions more of less back to 
I normal. However, sea level continued to rise and thus tidal marsh 
i began to encroach back over the newly aggraded floodplain. This series 
! - of events explains the sandwiched stratigraphy found beneath the 
i forest-tidal marsh transition zone. 
i 
1 
! 
1 lpnn 
The eeven streams studied were, Gunpowder River, a Gunpowder River 
i tributary (Marcias Marsh), Port Tobacco River, Piscataway Creek, 
I Parker Creek, St. Clements Creek, and Fishermans Creek. 
! rr* 
i 
I 46. Gabriel, B.C. and A.A. de la Cruz. 1974. Species composition, standing 
I 
I 
stock, and net primary productivity of a saltmarsh community in 
; r- Mississippi. Ches. Sci. 15: 72-77. 
1 
! 
, KEY WORDS: associated plant species, distribution, Mississippi. 
I i .- Scirpus olneyi was one of 34 species found in quadrat samples at a 
i 
! 
marsh in the St. Louis Bay Estuary, Mississippi. No data are given on 
l it. [It was apparently a non-dominant or infrequently occurring species.] 
i "  
I 
I *47. Gebhart, J.L. and R.H. Chabreck. 1975. Effects of various levels of 
\ 
I 
I - crude oil on Olney bulrush (Scirpus olneyi) and marshhay cordgrass 
! (Spartina patens). Proc. Ann. Conf. 2, _ E.- Assoc. -_-- Game & Fish Comm. 
I 
/ 29:567-577. 
/ L KEY WORDS: associated plant species, cattle use, Louisiana, muskrat use, 
4 
I 
I 
oil impacts, snow goose use, water levels. 
I 
i - A tank study was conducted to determine the effects of various concen- 
trations of crude oil on brackish marsh plants. Scirpus olneyi and 
Spartina patens were grown in tanks and subjected to a light and a 
i 
! - heavy crude oil at four concentrations and four water levels over an 
8.5-month period. Growth and survival of plants were determined monthly. 
A f luc tua t ing  water l e v e l  (+5 t o  -5cm) with 80 ppt of heavy 
crude o i l  w a s  t h e  treatment most det r imenta l  t o  2. olneyi .  
Crude o i l  enhanced growth and s u r v i v a l  of 5. olney i  a t  a 
water l e v e l  of -5cm above the  s o i l  surface ,  Growth increased as 
o i l  concentrat ions increased and was g rea te r  f o r  heavy o i l  than f o r  
l i g h t  o i l  of equal concentrat ions.  For - S. patens  t r e a t e d  wi th  crude 
o i l s ,  a f luc tua t ing  water l e v e l  (+5 t o  -5cm) and a +5cm water  level 
were t h e  most detr imental .  High o i l  concentrat ions w e r e  de t r imenta l  
t o  2. pa tens  a t  water l e v e l s  of -5cm and Ocm. Damage t o  2. Tatens 
was more severe  f o r  heavy o i l  than f o r  l i g h t  o i l .  A s  o i l  concentra- 
t ions  increased,  damage was more evident. 
Scirpus o lney i  i s  a valuable w i l d l i f e  food p l a n t ,  p a r t i c u l a r l y  f o r  
muskrats and snow geese (O'Neil, 1949; St. Amant, 1959). Spar t ina  
pa tens ,  the  dominant p lan t  along the  Louisiana coas t  (Chabreck, 1972), 
provides energy support f o r  aquat ic  systems, and i s  important f o r  
c a t t l e  grazing. 
48. George, H.A. 1963. Plant ing a l k a l i  bulrush f o r  waterfowl food. 
Cal i f .  Dept. F ish  & Game. Game Manag. Leaf le t  No. 9. 9 p. 
L 
KEX WORDS: Cal i fornia ,  competition, competitor control .  
- In  t h i s  reference,  which discusses the  management of Scirpus robustus 
i n  Cal i fornia ,  S. olnneyi is deemed an undesirable p lant  on many of 
t h e  waterfowl wi$tering a reas  of the  S ta te .  Control measures may 
be necessary i f  i t  becomes too prevalent  i n  a reas  planted t o  - S. robustus. 
r 
49 . .  Glasgow, L.L. and A. Enaminger. 1957. A marsh deer "die-off" i n  
,-=- Louisiana. J. Wild. Manag. 21:245-247. 
KEY WORDS: associa ted  p lan t  species ,  "eat-outs", h a b i t a t  type, 
Ilr 
Louisiana, muskrat impact, n u t r i a  impact, snow and blue  goose impacts, 
vegetation. 
The area inves t igated  involved approximately 100,000 ac res  south of 
C I n t e r c o a s t a l  City. The p r inc ipa l  e levat ions  of the  marsh f l o o r  
were divided i n t o  t h r e e  ca tegor ies :  canal  banks, intermediate 
e levat ions ,  and lower elevations.  Scirpus o lney i  is w major p l a n t  i n  
P t h e  intermediate e leva t ion  along with 2. robusrus, Spar t ina  cynosuroides, 
and - S.   at ens. It a l s o  i s  a major p lant  i n  t h e  lower e levat ions .  
P 
Past  severe  muskrat and blue  and snow goose "eat-outs" are mentioned, 
with less severe  more recent  ones by n u t r i a .  Scars of these  "eat-outs" 
stil3. remain i n  t h e  form of dense s tands  of annual p l a n t s  such a s  
Pluchea purpurascens. 
- ,  
50. Gleason, H.A. 1963. Tne new Br i t ton  and Brown i l l u s t r a t e d  f l o r a  of 
- the  Northeastern United S t a t e s  and adjacent  Canada. Vol. 1. Hafner 
Pub. Co. 482 p. 
C" 
KEY WORDS: d i s t r i b u t i o n ,  h a b i t a t  type, Flor ida ,  inf lorescence ,  Michigan, 
New Hampshire, New York, P a c i f i c  coas t ,  p lan t  dragram, p l a n t  desc r ip t ion ,  
seeds, taxonomy, United S ta tes .  
Scirpus o l n e y i  occurs a t  sal tmarsh borders from New Hampshire t o  
Flor ida;  s a l i n e  s t a t i o n s  inland t o  New York, Michigan, and var ious  
- 
western s t a t e s ;  a l s o  on the  P a c i f i c  coast .  
F A diagram of the  stem, inf lorescence ,  s c a l e s ,  and achene is included. 
P" 
1 Good, R. E. 1965. Saltmarsh vegeta t ion,  Cape May, New Jersey.  Bull. 
N. J. Acad. =. 10:l-11, 
- - -  
KEY WORDS: aseociated p lan t  species ,  New Jersey,  p l a n t  densi ty ,  s o i l  
P s a l i n i t y ,  s tanding crop, vegetat ion,  vegeta t ion mapping, water l eve l s .  
A s tudy was made of t h e  Goshen Creek sal tmarsh i n  Cape May County, New 
- Jersey. A vegeta t ion map was produced which included Scirpus o lneyi  
a s  a type. However, 2. olneyi  was found only i n  one s t and  [apparently 
near the  upland edge] landward of Spar t ina  a l t e r n i f l o r a .  It was a l s o  
adjacent  t o  S. pa tens  and D i s t i c h l i s  sp ica ta .  
C - 
Scirpus o lneyi  had a r e l a t i v e  weight, r e l a t i v e  frequency, and r e l a t i v e  
densi ty  of 86, 50, and 53 respect ively  i n  t h e  only stand t h a t  it 
occurred. S. pa tens  had valuea of 14,  41, and 43 respec t ive ly  f o r  t h e  
same stand;-the only o ther  epecies l i s t e d  f o r  t h i s  s tand,  Pluchea 
Eurpurascens, had values of 1, 9, and 4 respect ively .  Rela t ive  weight, 
r e l a t i v e  frequency and r e l a t i v e  densi ty  a r e  equal t o  t h e  weight, number 
of points ,  and number of p lan t s  of one species  divided by t h e  t o t a l  
weight, t o t a l  number of points ,  and t o t a l  number of p l a n t s  r espec t ive ly  
each of which i s  then mul t ip l ied  by LOO. 
The depth of f looding f o r  t h e  one Scirpus o lneyi  s tand was 3.Ocm. The 
J u l y  s o i l  s a l i n i t y ,  October s o i l  s a l i n t y ,  and range of s o i l  s a l i n i t y  
were 27.4 grams/l r27.4 ppt ] ,  6.6 grams/l r6.6 p p t ] ,  and 20-8 grams/l 
r20.8 ppt]  respect ively ,  53e estimated standing crop w a s  193 grams/m2; 
the  t o t a l  densi ty  was  541 shoots/m2. 
52. - Gowanloch, J.N. 1943, Louisiana muskrat indust ry  a s  a source of 
N A Wild. & Nat. Res. Conf. 8~213-217. human food. Trans. -. -.
KEY WORDS: associa ted  p lan t  species ,  h a b i t a t  type, Louisiana, muskrat 
use. 
The deposit ion of the  Miss iss ippi  River's suspended s o l i d s ,  together 
with t h e  chemical r eac t ions  t h a t  occur between t h e  dissolved substances 
of the  river water and t h e  e l e c t r o l y t e s  of t h e  ocean, combine wi th  
o the r  f a c t o r s  t o  bui ld  along the  coas t  of Louisiana d e l t a i c  lands,  
These lands may provide i d e a l  marsh condit ions f o r  t h e  production of 
Scirpus o lney i  and - SS, americanue, the  chief  foods of muskrats. 
*53. G r i f f i t h ,  R.E. 1941. Waterfowl management on A t l a n t i c  coas t  refuges. 
I" - Trans. N. - A. --- Wild & Nat. - Res .  - Conf. 5:373-377. 
KEY WORDS: a r t i f i c i a l  p lan t  establishment,  associa ted  p lan t  species ,  
?a. 
Canada goose impacts, Canada goose use, diking,  drainage,  prescribed 
burning, snow goose impacts, snow goose use, subsidence, succession, 
I t i l l i n g ,  water l eve l s .  
The three-square (Scirpus amerlcanus), the  roo t s  of which represent  
an important food source f o r  Canada geese, grows i n  g r e a t e s t  
abundance on t h e  upper l i m i t s  of the  marsh o r  on sand f l a t s  t h a t  
a r e  o f t e n  f r e e  from standing water f o r  r e l a t i v e l y  long periods.  
Thus, the  Canada geese a r e  unable t o  puddle out  t h e  r o o t s  except 
when t h e  S. americanus beds a r e  flooded. [This would probably a l s o  
be t r u e  t; some extent  f o r  S. o lneyi  even though i t  occurs on a more 
organic and more well-floodzd s o i l . ]  
Controlled burning of mixed s tands  of Scirpus americanus [ a l s o  2. olneyi]  
- and Spar t ina  pa tens  improves spr ing grazing f a r  Canada geese and permits 
the  use of 2. americanus [ a l s o  2. olneyi]  roots tocks  by g r e a t e r  snow 
geese; use i s  in tens ive  by both species  a f t e r  burning removes the  dead 
grass. 
In  feeding on t h e  roots tocks  of Spar t ina  a l t e r n i f l o r a ,  t h e  snow geese 
e x t i r p a t e  the  p lan t  over l a r g e  areas.  A t  an unspecified s i t e  5000 snow 
geese denuded about 300 acres  of 2. a l t e r n i f l o r a  i n  s i x  weeks. As a r e s u l t  
of t h e i r  feeding a c t i v i t i e s  the  general, e levat ion of t h e  a rea  was lowered 
1-2 inches. S u f f i c i e n t  water was held i n  t h i s  depression during t h e  
growing season t o  i n h i b i t  the  reestablishment of g. a l t e r n i f l o r a .  To 
e s t a b l i s h  another stand of 2. a l t e r n i f l o r a  i t  i s  necessary t o  exclude 
t i d e  water by plowing a double furrow t o  form a temporary d ike  and 
make provisions f o r  surface  drainage. As a r e s u l t ,  seedlings have an 
opportunity t o  become es tabl ished,  and the exclusion of s tanding water 
during the  winter  season prevents puddling out  of t h e  roots tocks  by 
the  snow geese, This p rac t i ce ,  however, is  l imi ted  t o  those a reas  i n  
which drainage and t i d a l  exclusion can be s a t i s f a c t o r i l y  accomplished 
by di tching and diking,  [This information i s  probably a l s o  appl icable  
t o  Scirpus o lney i  i n  the  Blackwater area . ]  
Three-square i s  being replaced i n  some p a r t s  of t h e  marsh through 
n a t u r a l  succession. Plowing and disking have a r r e s t e d  t h i s  undesirable 
event by maintaining a dense growth of the  three-square. 
, 54 .  Hardy, J.D. Jr. 1950. What is happening t o  the  muskrat? Md. Conserv. 
-
P 27:8-9, 27. 
KEY WORDS: Dorcheater County, hog impacts, Maryland. 
Various theor ies  of t rappers  about the  reasons f o r  t h e  muskrat's 
deple t ion i n  Dorchester County, Maryland marshes a r e  discussed,  [Many 
of them a r e  extremely con jec tu ra l , ]  One relates t o  three-square 
[Scirpus o lneyi] .  It i s  believed t h a t  t h e r e  i s  a d e f i n i t e  ecological  
r e la t ionsh ip  between hogs and t h e  muskrat. Supposedly, t h e  hogs, i n  
rootfng f o r  food, spread the  roots tocks  of three-squares and c a t t a i l s  
over l a r g e  a reas  f a s t e r  than they would normally spread; thus ,  t h e  
hogs he lp  produce an abundant muskrat food supply. With t h e  imple- 
mentation of fencing laws which prevented t h i s  occurrence, t h e  three- 
equares and c a t t a i l s  have decreased, 
It i s  a l s o  f e l t  t h a t  t h e  root ing by hogs prevented t h e  s tagnat ion of 
many ac res  of marsh water. 
. - 
- 
'. ,+ 
Scirpus spp. seeds do not dIqteriorate rapidly  underwater (Neely, 1956). 
i 
Scirpus o lney i  and e i g h t  orher.species showed a reduction i n  germination 
rn a s  s a l i n i t y  increased (Palmisano, 1972) and i t  germinated only under 
a l t e r n a t i n g  condit ions of 35°C with l i g h t  f o r  14 hours and darkness f o r  
10 hours (Palmisana & Newsom, 1968). 
- 
Among t h e  emersed species  i n  Scirpus spp. do b e s t  i n  exposed s i t u a t i o n s  
(currents/waves). 
P-- Kadlec (1960) found t h a t  some kinds of Sci rpusdominate  over Typha 
l a t i f o l i a  on d r i e r  eubst ra tes .  
71. Kerwin, J .A.  1966, C lass i f i ca t ion  and s t r u c t u r e  of the  t i d a l  marshes of 
the  ~ o r o ~ o t a n k  River, Virginia. M. Thesis, College of William and 
Mary, Va. 62 p. 
KEY WORDS: associa ted  plant  species ,  cover values ,  h a b i t a t  type, p l a n t  
densi ty ,  t i d a l  flooding frequency, vegeta t ion types, Virginia ,  water 
F s a l i n i t y .  
The marshes of the  Poropotank River (a York River t r i b u t a r y )  were 
r c l a s s i f i e d  i n t o  four  types: f r esh ,  s l i g h t l y  brackish,  brackish,  and 
sa l twa te r  marshes. The mean s a l i n i t y  ranges of r i v e r  waters adjacent  
t o  these marshes were 0.33-0.79, 0.79-4.11, 4.11-9.38, and 9.38-14.72 ppt  
respect ively .  
p"*. 
The dominants f o r  the  e n t i r e  system were Spar t ina  a l t e r n i f l o r a ,  S. Eatens ,  
Die t i c h l l s  sp ica ta ,  Scirpus robustus,  and Juncus roemerianus . A-total 
of 77 species  was i d e n t i f i e d  wi th in  the  marsh and marsh border. 
A Typha a n g u s t i f o l i a  - Scirpus o lneyi  community type was present  i n  t h e  
f r e s h  (4,4 out  of a t o t a l  of 43.6 acres)  and s l i g h t l y  brackish (5,8 out  of 
a t o t a l  of 58.0 ac res )  marsh types. 2. o l n e y i  had a- frequency of occur- 
rence of 10,  OBNS (observed but  not  sampled), and 6 respec t ive ly  i n  t h e  
f resh ,  s l i g h t l y  brackish,  and brackish marsh types. S. o lney i  had an 
estimated mean percent  coverage of 6.5, OBNS , and 0. l r e s p e c  t i v e l y  f o r  
the  same th ree  marsh types. The mean number of individuals  of 2. olney i  
per sample p l o t  (m2) were 7.80, OBNS, and 0.31 respec t ive ly  f o r  t h e  
th ree  marsh types. 
The r e l a t i v e  frequency, r e l a t i v e  densi ty ,  r e l a t i v e  dominance, and impor- 
tance values were 10.0, 13.8, 9.8, and 33.6 respec t ive ly  f o r  Scirpus o lneyi  
i n  the  f resh  water marsh. These values were 5.7, 0.3, t r a c e ,  and 6.0 
respect ively  f o r  S. o lneyi  i n  the  brackish water marsh. For t h e  e n t i r e  
marsh these value; were 2.4, 0.2, 0.5, and 3.1 respec t ive ly  f o r  t h i s  
species.  
The importance values of Scirpus o l n e y i w e r e  53.6 and 6.0 f o r  the  f r e s h  
- and brackish marsh respect ively .  
- 
!'. li' 
$54.  Harr is ,  E.S. 1937. Muskrat c u l t u r e  and its economic s ign i f i cance  i n  Pr: 
F New Jersey.  Proc. E. J. MOSQ. Exterm. Asaoc, 24:20-25, 
KEY WORDS: h a b i t a t  type, muskrat use, New Jereey,  s a l i n i t y  impacts on 
- 'U plan t  growth and su rv iva l .  
' 4  The growth of muskrat foods and t h e  muskrat population decreases as 
ys s a l i n i t y  increases.  Three-square species  (Scirpus spp.) a r e  common 
muskrat foods. Below ground par te  a r e  used i n  winter ;  above ground 
during t h e  summer. 
Three-squares occur i n  f resher  marshes o r  where freshwater  seepage 
en te r s  s a l i n e  marshes. Three-squares decrease with an inc rease  i n  
s a l i n i t y .  
*56.  Harris ,  V.T.  1951. Muskrats on t i d a l  marshes of Dorchester County. Dept. 
, - 
Res. & Ed. Ches. Biol. Lab. Publ. No. 91. 36 p. 
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Muskrat inves t iga t ions  were made a t  the  Blackwater National Wildl i fe  
Refuge between July ,  1949 and June, 1951. 
L 
- .  The c h a r a c t e r i s t i c  p lant  species  on the  Refuge is  Scirpus o lneyi ;  it 
occurs i n  s tands  of varying d e n s i t i e s  over most of t h e  area.  Spar t ina  
pa tens  and D i s t i c h l i s  s p i c a t a  form a zone of vegeta t ion next  t o  t h e  
,-- higher land, and 2. a l t e r n i f l o r a  occurs i n  patches along the  Blackwater 
and L i t t l e  Blackwater Rivers. 2. ah.ternifl.ora, 2. patens ,  and 2. s p i c a t a  
a l s o  form s tands  over l a r g e  areas  i n  the  more s a l i n e  marshes c lose r  t o  
- 
the  bay [Fishing Bay]. 
The upper Blackwater River and the  lower p a r t  of t h e  L i t t l e  Blackwater 
River marshes have very i r r e g u l a r  t i d e s ,  being modified l a rge ly  by t h e  
wind. The water of the  marsh 2s brackish, varying during the  study 
period, from two [0.7 ppt ]  t o  42 [14.7 ppt]  % of average s e a  s a l i n i t y .  
The growth of Scirpue olneyi  i e  not a s  dense i n  t h e  c e n t r a l  por t ions  of 
the  marsh as around t h e  edge. APeo, more and l a r g e r  unvegetated a reas  are 
present  i n  the  center .  
Ten permanent quadrats  and t r ansec t s  and th ree  long t r a n s e c t s  were es- 
tabl ished on the  Blackwater marshes; these  w i l l  be used f o r  long term 
study of vegeta t ion changes. Dozier, Botchkiss, and o the rs  a l s o  
es tabl ished 12 permanent quadrats on the  Refuge i n  1938. Prel iminary 
notes  on the  p l a n t s  i n  these  1 2  quadrats  were made a v a i l a b l e  t o  t h e  
author who compared them with information from t h e  same quadrats  surveyed 
again i n  1950; no g rea t  change i n  t h e  species  o r  t h e i r  r e l a t i v e  abundances 
over t h e  period of years  was apparent. However, t h e r e  has  been an increase  
i n  the  extent  of patches during the  l a s t  two years  i n  more s a l i n e  marshes. 
In  addi t ion ,  comparison of a e r i a l  photographs from 1938 and 1949 revealed 
l a r g e  increases  i n  the  extent  of non-vegetated areas  (varying between 
0 t o  24% of r epresen ta t ive  areas)  
Data on s p e c i f i c  areas are tabulated below: 
Approximate % af area vegetated 
Area Acres 1938 1949 
Gore Marsh 
West Hwy. 8335 200 97.9 98.2 
East Hwy. #335 70 65.7 57.6 
*Units 3 and 4 300 65.9 56.2 
*Unite 1 0  175 58.8 41.7 
*Units 1 5  200 67.2 53.6 
*Unit 9 110 92.4 81.0 
*Unit 13B 170 83,O 59.3 
Upper L i t t l e  Blackwater River 7 5 91.8 76.8 
TOTAL 1300 72.6 62.3 
*Blackwater Refuge Trapping Unit Numbers 
This decrease has  been espec ia l ly  evident  i n  t h e  cen te r  of t h e  marsh, 
more s o  than around the  edge. The edges support a b e t t e r  s tand of 
Scirpus o lneyi ,  and t h e  water l e v e l s  are a p t  t o  be more s t a b l e  and t h e  
water less s a l i n e .  
Two poss ib le  reasone f o r  t h e  marsh decrease a r e  discussed: increased 
t i d a l  f looding and muskrat damage. According t o  a t r apper ,  gradual ly  
increas ing t i d a l  ac t ion  brought about by mosquito d i t ch ing  done i n  
the  1930's may have opened up many areas, The t rapper  a l s o  contended 
t h a t  some of the  o r i g i n a l  d i t ches  have been enlarged by t i d a l  ac t ion .  
"Eat-outs", caused by the excessive muskrat populat ions,  contr ibuted t o  
t h e  decreased extent  of vegetated a teaa .  The McGraw Is land,  Deadwood, 
and Sunken Is land marshes, extensively destroyed during t h e  high 
populations, have shown l i t t l e  evidence of "coming backq' t o  t h e i r  
o r i g i n a l  condition. A p i c t u r e  of an open s tand of Scirpus o lney i  
r e s u l t i n g  from overpopulation is  included. 
Scirpus o lney i  is  t h e  main food of the  muskrat a t  t h e  Refuge. Typha sp. 
is a l s o  used, but is  not  abundant on the  Blackwater marshes, forming 
- extens ive  s tands  on only a f e w  areas. 
Muskrat ca tch  da ta  are given f o r  a 600 acre Scirpus o lney imarsh  on t h e  
Nanticoke River, a 36 a c r e  2. olneyi  marsh on the  L i t t l e  Blackwater 
River, and the  Blackwater National Wi ld l i f e  Refuge. The 600 a c r e  marsh 
had an almost continuoue decrease i n  the  muskrat population a f t e r  1943 
(data  were obtained between 1937 and 1950; t h e  1937 muskrat catch was 
2,417; the  1943 catch  wae 2,050; the  1950 catch w a s  150; t h e  range w a s  
150-2,531). The 36 a c r e  marsh showed no d e f i n i t e  downward trend s i n c e  
1940 (data  were obtained between 1940 and 1951; t h e  1940 catch  was 
716; t h e  1951 catch  was 401; the  range was 194-716). The year ly  Refuge 
ca tch  a l s o  shows a decrease a f t e r  1938 (data were obtained between 1933 
and 1951; t h e  1933 muskrat ca tch  w a s  6,039; t h e  1938 catch  was 26,286; 
t h e  1951 catch  was 1,836; the  range was 1,061-26,286). 
*57. Harr is ,  V.T.  1953. Ecological r e l a t i o n s h i p s  of meadow voles  and rice 
I rats i n  t i d a l  marshes. J. l4ammology. J4:479-487. 
KEY WOBDS: associa ted  p lan t  species ,  Blackwater a rea ,  h a b i t a t  type,  
,- Maryland, meadow vo le  use, r i c e  r a t  use, t i d a l  f looding frequency and 
durat ion,  vegetat ion,  water levels .  
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Observations and s t u d i e s  of the  meadow vole  and t h e  rice rat were 
made from Ju ly ,  1949 t o  June, 1951 on th ree  u n i t s  of t h e  Blackwater 
L 
National Wi ld l i f e  Refuge (un i t s  3, 4, and 9) i n  Dorchester County, 
Maryland, and on an adjacent  p r i v a t e  marsh. 
Most of the  vegeta t ion of the  Refuge marshes can be grouped i n t o  two 
main p lan t  communities: Scirpus o lneyi ,  which covers extens ive  a reas  
of t h e  l e s s  s a l i n e  marsh, and mixtures of Spar t ina  pa tens ,  2. a l t e r n i f l o r a ,  
and Dis t i -chl is  s p i c a t a  i n  more brackish marsh. The l a t t e r  species  a l s o  
occurs i n  l imi ted  s tands  along the  rivers i n  t h e  5. olney i  community, 
and 2. pa tens  and 2. s p i c a t a  occur as broken zones bordering t h e  landward 
edges of t h e  marsh. 
The t i d e s  a r e  g rea t ly  influenced by t h e  wind, and over most of t h e  marsh 
they are i r r e g u l a r  i n  onset  and durat ion.  Water levels are usual ly  
higher during t h e  summer than during the  winter ,  when they a r e  below 
the  s o i l  su r face  most of the  time because of p reva i l ing  northwest winds, 
During t h e  study period,  water l e v e l s  var ied  from 11 inches below t h e  
s o i l  surface  t o  1 3  inches above, but  usual ly  ranged from four  inches 
below t o  four  inches above. Water usua l ly  covers the  su r face  f o r  t h r e e  
t o  f i v e  days a t  a time, but  occasaionally f o r  a year suggest t h a t  water  
covers the  s o i l  su r face  of t h e  marsh about hal f  t h e  time. I n  March, 1951, 
the  water on t h e  marsh was more than a foo t  deep a t  t h e  peak of t h e  t i d e  
which l a s t e d  f o r  about seven days. 
Meadow voles  were apparently more common i n  t h e  ScPrpus o lneyi  community 
- than r i c e  r a t s .  A 1 1  trapping, ca r r i ed  out  l a r g e l y  i n  S. o lneyi ,  produced 
121 voles  and 78 r i c e  r a t s .  Meadow voles  were taken a t  muskrat houses 
and feeding platforms, i n  old muskrat leads ,  and i n  small  openings i n  
F 
S. olneyi .  These voles bui ld  t h e i r  n e s t s  of f i n e  g rass  i n  muskrat 
- 
houses and on t h e  marsh su r face  among p lan t  stems where a reas  of D i s t i c h l i s  
s p i c a t a  appeared t o  conta in  more than a reas  of 2. olneyi .  Within the  
S. o lney i  community, meadow voles  were more common where t h e  r o o t s  of 2. 
- 
- olney i  formed a r e l a t i v e l y  s t rong mat (un i t  3 and t h e  p r i v a t e  marsh); they 
were l e s s  common where a vegeta t ion mat was fragmentary (un i t  9). 
I" Rice r a t s  were a l s o  taken a t  muskrat houses and feeding platforms, i n  
muskrat leads,  and i n  small openings i n  the  vegeta t ion [Scirpua o lney i ] ,  
* ,  58, Harr is ,  V . T ,  1956. The n u t r i a  a s  a wild f u r  mammal i n  Louisiana. Trans. 
N. A. Wild. & N a t  . Res .  Conf , 21 :474-485. 
- - - - - - -  
P" KEY WORDS: drought, Louisiana, muskrat use,  n u t r i a  impacts. 
The ecological  impact of n u t r i a  on c o a s t a l  marshes of Louisiana i s  not  
- y e t  c l e a r l y  known. Where populations of n u t r i a  a r e  h igh they have 
been accused of widespread des t ruc t ion  of marsh vegeta t ion;  however, 
t h e  s t i u a t i o n  is confused with the  e f f e c t s  of drought during recent  
yea rs  and wi th  o ther  changes i n  marsh ecology. There i s  some evidence 
C t h a t  n u t r i a  r e l i s h  Scirpus o lneyi ,  the  p r i n c i p a l  muskrat food p lan t  i n  
Louisiana. 
Harr is ,  V.T. and R.H. Chabreck. 1958. Some e f f e c t s  of Hurricane Audrey 
on t h e  marsh a t  Masah Island,  Louisiana. Pros. Louisiana Acad. Sci.  
21:47-50. 
KEY WORDS: Louisiana, n u t r i a  use, storm impacts, vegeta t ive  grawth and 
development. 
Hurricane Audrey, which reached the  Gulf coas t  i n  June, 1957, coveted 
Marsh Is land with about 7 f e e t  of water. This quickly  drained away i n  
approximately 36 hours the  water level had returned t o  normal. An 
estimated 70% of t h e  n u t r i a  were k i l l e d  o r  driven away by t h e  hurricane. 
Scirpue o lney i  made an unusual summer growth a f t e r  t h e  hurricane.  
*60, Heinle, D.R. e t  a l .  1974. The r o l e  of o rg in ic  d e b r i s  and associa ted  
F micro-organisms i n  pelagic  es tua r ine  food chains. Univ. Md. Water R e s .  
Research Center Tech. Rept. No. 22. 54 p. 
- KEY WORDS: h a b i t a t  type, Maryland, muskrat use, s tanding crop, 
vegetat ion.  
The Gotts' marsh study site is a low-salinity marsh on t h e  Patuxent 
River i n  Maryland. Scirpue olneyi  i s  one of the  dominant p l a n t  species  
i n  the  marsh. An abundant muskrat population e x i s t  i n  t h e  marsh. 
In e a r l y  Ju ly  the  mean value (n=16) of l i v i n g  and standing dead biomass 
(dry g/m2) a t  Gotte' marsh f o r  S. o lneyi  were 1279 (standard e r r o r  of 
meane136) and 387 (SE=76) respe<tively,  
I n  late Ju ly  and e a r l y  August t h e  mean value (n=16) of l i v i n g  and 
standing biomass f o r  t h e  same species  a t  the  same s i t e  were 881 dry g/m2 
(SE196) and 90 (SE616) respaet ively .  Similar  values f o r  e a r l y  September 
were 509 dry g/m2 (SEm64) and 429 dry g/m2 (SE=70) respect ively  (n=9). 
A t  t h e  same s i te  i n  1972 l i v i n g  dry weight of Scirpus equalled 566 g/m2 
(Heinle & Flemmer, 1972). 
Appendix "c" of t h i s  reference includes a d d i t i o n a l  information on 
Scirpus o lneyi  t h a t  w a s  covered a l s o  i n  an i d e n t i c a l  r epor t  (Flemmer, et al ,  
1973) which is discussed separa te ly  i n  t h i s  bibliography. This add i t iona l  
information i s  f o r  Parker Creek off  Chesapeake Bay and Bowen's marsh on 
t h e  Partuxent .River. 
H e i t ,  W.S. 1944. Food hab i t s  of red foxes of the  Maryland marsheg. 
J. M a ~ l o g y .  25:55-58. 
-
KEY WORDS: associa ted  p lan t  species ,  Blackwater a rea ,  fox use,  h a b i t a t  
type, Maryland, vegetat ion.  
This food study was done i n  1939 on the  Blackwater marshes on and near  
t h e  Blackwater National Wi ld l i f e  Refuge. This a r e a  of approximately 
C 10,000 a c r e s  is  divided by the  Blackwater River t h a t  runs through t h e  
marshes eventually reaching Fishing Bay. The marshes are dotted wi th  
small i s l ands  of varying s i z e  from a hal f  a c r e  t o  10 acres; t h e  water  
- i s  f r e s h  o r  salt depending upon t i d e  a c c e s s i b i l i t y .  The main vegeta t ion 
is  Scirpus o lney i  bordered by D i s t i c h l i s  s p i c a t a ,  and including clumps 
of Typha l a t i f o 1 g  [probably should be o r  a l s o  includes 2. angus t i fo l i a ]  
.- 
and 2. robustus. 
*62. Hess, T.J. Jr., R.H. Chabreck, and T. Joanen. 1975. The establishment 
of Scirpus olneyi under controlled water levels and salinities. Proc. 
Ann. Conf. 5 ,  E. Assoc. Game &Fish Corn. 29:548-554. 
-- -- --
ps KEY WORDS: artificial plant establishment, associated plant species, 
competition, crayfish impacts, Louisiana, nutria impacts, rabbit impacts, 
vegetative growth and development, water levels, water level impacts on 
%DI plant growth and survival, water salinity, salinity impacts on 
plant growth and suwival. 
From January 1953 to September 1974, a study was conducted at Rockefeller 
Refuge, Grand Chenier, Louisiana to determine the effects of irrigating 
Scirpus olneyi with various concentrations of salt water during drought 
periods. S. olneyi was established in 12 one-tenth acre impoundments 
and subjecyed to water level and salinity treatments. Drying ponds for 
1 and 3 months before the treatments were initiated had no measureable 
effects on culm density, The 20 ppt salinity treatments reduced culm 
density, but the 10 ppt salinity treatnents and wet and dry controls had 
little or no effect on plant growth. The 6 experimental treatments had 
no effect on rhizome growth. Rhizome volume increased throughout the 
s tudy . 
A decline in the Louisiana muskrat catch parallels the deterioration of 
the brackish marsh areas. Areas once dominated by Scirpus olneyi and 
S, robustus are now dominated by closed stands of two climax species, 
- 
Spartina patens azd Distichkis spicata. The later species are considered 
less valuable wildlife foods (St. Amant, 1959). 
Scirpus olneyi was successfully established in 12 one-tenth acre 
impoundments by planting, Root stock was planted three times (March, 
May, and July i974). A-combination of high water levels and crawfish 
predation caused the first planted to fail. Methyl parathion was used 
to eliminate crawfish from the area, High water levels, which inundated 
the entire study area to a depth of 24 to 36 inches for 2 weeks, killed 
60 to 90 percent of the 2. olneyi after the second planting. The 
third planting was successful, 
Scirpu-s olneyi was planted at 5 x 5-foot spacings as recommended by 
Palmiaano (1967). Plants were buried to a depth of 4 to 6 inches below 
the soil td inshre adequate rooting and soil moisture levels during dry 
periods as recommended by Roes (1972). 
P 
Optimum growth was obtained when water levels were maintained slightly 
below the soil surface. Each time water levels were lowered, the 
,- 
growth of Scirpus olneyi was stimulated by soil aeration. After the third 
planting, water levels were kept slightly below the soil surface for 
approximately 6 weeks until the plants became established. After the 
plants were established, the impoundments were flooded to a depth of 
IC 2 to 4 inches above the soil surface. Flooding reduced competition 
from other plants and curtailed swamp rabbit depredation. 
Nutria and swamp rabbits caused depredation problems throughout the 
entire study in spite of attempts to exclude them by fencing. 
- 
Ten ppt salt concentration was best for Scirpus olneyi growth, while a 
20 ppt salt concentration was detrimental to plant growth. Detrimental 
effects of the 20 ppt salt concentration were noticeable 10 days after 
the initial salt application. 
- 
- 
Although t h e  20 ppt  s a l i n i t y  concentrat ion reduced culm densi ty ,  i t  
had no apparent e f f e c t  on t h e  growth of Scirpus olneyi, rhizomes. 
Rhizome growth increased throughout t h e  study f o r  a11 treatments.  
C The present  study indicated  t h a t  Scirpus o lneyi  could be es tabl ished 
i n  small impoundments, Large impoundments, which a r e  used f o r  
waterfowl management i n  t h e - ~ h e n i e r  P l a i n  marshes of southwestern 
Louisiana, could a l s o  be managed f o r  2. olneyi  production. Impoundments 
located i n  brackish areas ,  with s a l i n i t i e s  of 5 t o  10 ppt  and water 
depths from 0 t o  4 inches, would probably be t h e  b e s t  p lace  t o  i n i t i a t e  
C 
S. olneyi  p lant ings  on a l a r g e  sca le .  
- 
The success of any Scirpus o lneyi  management program would depend upon 
the  maintenance of proper water l e v e l s  and s a l i n i t i e s  and t h e  con t ro l  
I of animal depredation, Animal depredation could be a major l imi t ing  
f a c t o r  f o r  t h e  establishment of 2. olney i  on a large-scale  bas i s .  
C 
63. Heusser, C. J. 1949. History of an es tua r ine  bog a t  Secaucus New Jersey.  
Bull.  Torr. Bot. Club. 76:385-406. 
---- 
II KEY WORDS: associa ted  p lan t  species ,  coring,  haying, marsh p r o f i l e s ,  
New Jersey,  peat  thickness,  percent organic mat ter ,  s e a  l e v e l  rise, 
vegetat ion,  v e r t i c l e  accre t ion,  water s a l i n i t y ,  zonation. 
- 
This study of a former Chamaecyparis thyoddea bog [cedar swamp] i n  t h e  
Hackensack Meadows, New Jersey,  described the  remnants of t h e  degraded 
- 
bog s i t e  and t h e  vegeta t ion and f l o r a  of she surrounding marsh. Zones 
of Spart ina,  Typha angustifol ia-Scirpus o lneyi ,  2. olney i ,  and Pragmites 
were found i n  the  marsh. 
- Spring s a l i n i t i e s  ranged between 4.3-5.80 [1.5-2.0 ppt]  percent  s e a  
water f n  th ree  t r ansec te  i n  t h e  bog and surrounding marsh. Comparable 
f a l l  s a l i n i t i e s  were 14.15-23.50 [5.0-8.2 pp t l  percent  s e a  water ,  
Peat  p r o f i l e s  show the  inf luence  of r i s i n g  s e a  l e v e l s  on t h e  bog. Bog 
peat  decreases i n  extent  a t  higher p r o f i l e  l eve l s .  This f o r e s t  peat  
has been over-ridden by marsh peat ,  The marsh peat  almost everywhere 
is a black, well-consolidated, highly organic mate r i a l  made up l a r g e l y  
of Scirpus o lneyi ,  mixed a t  some l e v e l s  with Juncus g e r a r d i  and a t  o the r s  
with T y ~ h a ~ a n g u s t i f o l i a .  This peat  had a maximum depth of s i x  f e e t .  
Much of t h e  marsh was formerly cu t  f o r  s a l t  grass  (Spart ina pa tens  and 
D i s t i c h l i s  s p i c a t a )  and three-square (Scirpus o lneyi) .  
064,  Hicks, 6.6. 1938. Chromosome s tudfes  i n  the  Cyperaceae, wi th  s p e c i a l  
reference  t o  Scirpus. Boot. Gaz. (Crawfordsville) 86:295-317. 
p. 
KEY WORDS : chromosomes. 
A haploid chromosome number of 39 i s  given f o r  Scirpus olneyi .  
?5 Higman, D. 1968. An ecological ly  annotated check l i s t  of t h e  vascular  
. - f l o r a  a t  t h e  Chesapeake Bay Center f o r  F ie ld  Biology, wi th  keys. 
Smith. I n s t . ,  Wash., D.C. 234 p. 
- KEY WORDS: d i s t r i b u t i o n ,  Maryland. 
Scirpus o lneyi  i s  included f o r  t h i s  brackish s i te  on t h e  Rhode River, 
- Anne Arundel County, Maryland. 
Hoffpaur, C.M. 1961. Methods of measuring and determining t h e  e f f e c t s  
of marsh f i r e s .  P ~ o c .  &. Conf. 2. g. Asg88c. Game & Fish  Comm. 
15:142-161. 
KEY WORDS: associa ted  p lan t  spec ies ,  competition, competitor con t ro l ,  
Louisiana, n u t r i e n t  gains,  n u t r i e n t  losses ,  prescribed burning, snow 
and blue  goose impacts, s o i l  calcium, s o i l  c h l o r i n i t y ,  s o i l  phosphorus, 
s o i l  pH, s o i l  potassium, water c h l o r i n i t y ,  water pH, water  potassium, 
water s a l i n i t y ,  water l eve l s .  
A marsh must burned when dry t o  change from Spar t ina  pat,ens t o  
Scirpus spp. This way it usua l ly  burns deep enough t o  k i l l  o r  set 
back the roo t s  of the  dominant species ,  5. patens., and allows t h e  
subclimax species ,  2. olneyi ,  t o  increase  due t o  reduced competition. 
P 
Burning a marsh when flooded w i l l  r e s u l t  i n  n u t r i e n t  l o s s  ( n u t r i e n t s  
would be c a r r i e d  away by t i d a l  waters  t o  a g r e a t  ex ten t )  and t h e  new 
- 
growth of vegeta t ion would benef i t  very l i t t l e  from t h e  burn. 
Water samples a f t e r  burning showed an increase  i n  pH, sodium, potassium, 
c h l o r i n i t y ,  and t o t a l  s a l i n i t y .  
S o i l  temperatures of t h e  burned a r e a  were cons i s t en t ly  higher than 
adjacent  vegetated a reas ;  however, s o i l  temperatures d i d n ' t  r i s e  i f  t h e  
*7YP water l e v e l  was a t  t h e  marsh l e v e l  o r  higher. 
The n u t r i e n t  gain ( i n  the  marsh and water)  a f t e r  a burn r e s u l t e d  from 
- 
ash deposit ion.  
I n  a l l  cases of marsh burning s o i l  pH, c h l o r i n i t y ,  phosphorus, and 
potassium increased; calcium increased i n  f i v e  out  of s i x  burns. h 
- most ins tances  these  substances were g r e a t l y  reduced wi th in  49 days 
a f t e r  t h e  burns. 
*a 
Water l e v e l  must be below marsh s o i l  l e v e l  f o r  e f f e c t i v e  roo t  damage 
which would cause a reduct ion i n  undesirable p lan t s .  Burning whi le  
w e t  could only r e s u l t  i n  immediate n u t r i e n t  r e l e a s e  t o  s o i l  promoting 
undesirable p lan t  growth. 
p".r 
Snow and blue  geese f l o c k  t o  burned marshes t o  seek ou t  p l a n t  roo t s  
a s  food during summer o r  e a r l y  f a l l  burning. They sometimes e l iminate  
- p l a n t  roots tocks ,  thereby preventing stand regrowth. 
- 67. Jenkins,  D.W. 1974. Natural a r e a s  of t h e  Chesapeake Bay region: 
Ecological p r i o r i t i e s .  Smith. Lnst. 
I( KEY WORDS: associa ted  p lan t  species ,  h a b i t a t  type, Maryland. 
In  a diecussion of t h e  b i o t i c  communities of the  Chesapeake Bay 
Scirpus o lney i  is  l i s t e d  under brackish marsh and freshwater  marsh. 
In  the  brackish marsh it occurs i n  t h e  more poorly drained depressions 
with D i s t i c h l i e  s p i c a t a  and Juncus roemerianus occurring more abun- 
dant ly  along the  b e t t e r  drained edges of such depressions. I n  the  
freshwater marsh it occurs i n  the more brackish a reas  along with 
Spart ina cynosuroides, 
Joanen, T. and L. L. GZasgow. 1965. Factors influencing t h e  establishment 
of wigeongrass stands in Louisiana. Proc. e. Conf .-so E. Game & Fish 
Corn. 19:78-92. 
-
KEY WORDS: associa ted  plant  species ,  h a b i t a t  type, Louisiana, muskrat 
use, snow and b lue  goose use, succession. 
This study was conducted on t h e  Rockefeller Refuge a t  Grand Chenier, 
Louisiana. More than 75% of t h e  vegeta t ion a t  t h i s  Refuge i s  growing 
$" on brackish sites. The brackish a rea  is  dominated by Spar t ina  patens ,  
but contains some D i s t i c h l i s  sp ica ta .  
Scirpus o lneyi  and 2. robustus a r e  subclimax species  p o t e n t i a l l y  of 
g r e a t  importance a s  food f o r  muskrat and blue  and snow geese. The t o t a l  
a rea  covered by these  p lant  species  is  very small  and on some p a r t s  of t h e  
brackish a reas  of t h e  Refuge these  species  a r e  non-existent. 
Jensen, B.L. e t  a l .  1975. A comparative evaluation of two wetlands 
located a t  the  proposed Potamac E l e c t r i c  Power Company Douglas Point  
nuclear  generat ing s i t e .  Charles County Community College. 167 p .  
- KEY WORDS: associa ted  p lan t  species ,  Maryland, p lan t  densi ty ,  vegeta t ion,  
water s a l i n i t y .  
Scirpus o l n e y i w a s  found i n  a t  least t h r e e  of t h e  seven Potomac River 
marsh sites examined. It occurred a s  a co-dominant wi th  Rumex sp.  a t  
Frankum marsh. It occurred a l s o  a t  the  Douglas Point  marsh and Wade's 
Bay marsh where p l a n t  d e n s i t i e s  were determined. 
Twenty-four and twenty-five l i n e  t r ansec t s ,  spaced 50 f e e t  a p a r t ,  w e r e  
sampled a t  t h e  Douglas Point  marsh and Wade's Bay marsh; every p l a n t  
t h a t  in te r sec ted  t h e  l i n e  was i d e n t i f i e d  and recorded. These d a t a  
were expressed a s  r e l a t i v e  p lant  d e n s i t i e s  per 1000 f e e t .  
A t  t h e  8.07 a c r e s  Wade's Bay marsh, Scirpus o lneyi  w a s  found along 
t r a n s e c t s  1, 6, 7, 13, 15, and 17 a t  r e l a t i v e  dens i t e s  of 65.5, 17, 14, 
48, 12 ,  and 7 p lan t  per 1000 Eeet respect ively .  Transect 1 was c l o s e s t  
t o  t h e  River. 
Scirpus o l n e y i w a s  found only i n  the  th ree  seaward-most t r a n s e c t s  a t  
t h e  Douglas Point  marsh a t  r e l a t i v e  d e n s i t i e s  of 7.5, 13,  and 28 p l a n t s  
per  1000 Eeet respect ively  f o r  t r a n s e c t s  1, 2, and 3. 
Conductivity values in 1975 for the outlet waters of the Douglas 
- Point mareh ranged from a low of 70 micromhoa [.045 ppt] in June to 
a high of 380 micramhos [.24 pptl in July. These values for the 
Wade's Bay marsh outlet ranged from a low of 240 micromhos 1.15 ppt] 
- in July to a high of 800 micromhos [.51 ppt] in September. Both 
sites had small intermittently connected tidal guts for outlets. 
- 
*70. Kadlec, J.A. and W.A. Wentz, 1974. State-of-the-art survey and 
evaluation of marsh plant establishment techniques: Induced and 
natural. Volume I: Report of research. U.S. Corps Eng. Dredge 
F- Material Ree. Prog. Contr. Rept. D-74-9. 231 p. 
KEY WORDS: artificial plant establishment, associated plant species, 
r" currents, drainage, drawdown, light effects, erosion, salinity 
impacts on germination, seed collecting, seed germination, seed 
handling, seed pests, seed storage, substrate type, succession, 
- 
vegetative growth and development, water levels, water level impacts 
on seed germination. 
Knowledge of marsh and aquatic plant establishment is assessed in an 
- extensive literature review and through agency and individual contacts. 
Scirpus olneyi is one of a number of species that have been used for 
I revegetating saltmarsh. 
Scirpus spp. are included among a number of species favored by dxawdown 
(Linde, 1963). 
L 
Draining and seeding, or seeding during natural low water levels, is 
an excellent procedure for establishing Scirpus spp. in freshwater. 
P 
On a dredged material disposal site on the western end of Lake Erie, 
material from a marsh was used to create a large sand-mud flat in 1968. 
- 
The flat was rapidly colonized by a diverse species assemblage including 
Scirpus spp. (Moore, 1973) . 
Scirpua spp, perennate and spread by rhizomes and rootstocks (Sculthorp, 
- , 1967); likewise fox Scirpus olneyi and Distichlis spi.cata (Lynch, et al, 
1947) . 
C Scirpus spp. seeds can be collected by hand picking, a rake-like device 
described by Sypulski (1943) and with modified combines (Kubichek, 
1940; Miller SI Arend, 1960; George, 1963). A harvester described 
- 
by Rogalsky, et a1 (1971) for wild rice could be used also for Scirpus 
SPP. 
Seeds of Scirpus spp. should be stored dry; after air-drying these seeds 
need only be stored in a cool dry place away from rodents and other pests. 
George (1963) and ~'Neill (1972) recormnended soaking the seeds of 
Scirpus in a 0.05 percent sodium hypochlorite solution to promote 
germination. 
Scirpus spp. will germinate after long periods of soaking (Harris & 
Marshall, 1960) . 
ara 
Relat ive  dens i ty ,  r e l a t i v e  dominance, and r e l a t i v e  frequency a r e  
equal t o  number of individuals  of each species  divided by t o t a l  
individuals  of a l l  species ,  number of ac res  of coverage of each 
species  divided by t o t a l  acree of coverage of a l l  species ,  and 
I number of times each speciea occurred divided by number of times 
a l l  spec ies  occurred respect ively ,  each of which is mul t ip l ied  by 
100. Importance value  is equal t o  t h e  sum of r e l a t i v e  densi ty ,  
- r e l a t i v e  dominance, and r e l a t i v e  frequency. 
In  t h e  f r e s h  and s l i g h t l y  brackish water marshes Scirpus o lneyi  is 
P- 
flooded only during spr ing t i d e s .  
72. Krauss, R.W, et a l .  1971. Checklist of p lan t  species  of t h e  Chesapeake 
I...I Bay occurring wi th in  the  h ight ide  l i m i t s  of the  Bay and its t r i b u t a r i e s .  
Univ. Md. Dept. Bet. Tech. Bull. 2002. 
II KEY WdRDS: d i s t r i b u t i o n ,  Maryland. 
Scirpus o lneyi  i s  l i s t e d  f o r  the  Upper Patuxent e s tua ry  (Anderson, 
e t  a l ,  1965). 
73. bay, D.W. ,1945. The problem of undertrapping i n  muskrat management. 
pas Trans. N. A. Wild. & Nat. Res. Conf. l0:75-78. 
- - - - - I _ -  
KEY WORDS: associa ted  plant  species ,  "eat-outs", h a b i t a t  type, 
- muskrat impacts, muskrat use, Texas. 
A less than 1080 a c r e  brackish marshland t r a c t  between High Is land and 
the  i n t r a c o a s t a l  canal  i n  Texas i s  discussed. It is  considered a 
PB 
"natural" f o r  muskrats with the  dominant p l a n t s  being Scirpus o lneyi  I 
with some Spar t ina  patens.  Sometimes marsh des t ruc t ion  has r e s u l t e d  
due t o  "eat-outs" of 5 t o  100 ac res  i n  extent  where peak populat ions 
,@% were not  s u f f i c i e n t l y  trapped; t h i s  is  t h e  end r e s u l t  of undertrapping. 
C *74. Lay, D.W. 1945. Muskrat inves t iga t ions  i n  Texas. - -  J. Wild. Manag. 
9:56-76 .  
KEY WORDS: associa ted  p lan t  species ,  c a t t l e  use, competition, h a b i t a t  
F type, peat oxidation,  prescribed burning, s o i l  s a l i n i t y ,  Texas, vegeta t ion,  
vegeta t ive  growth and development, water l e v e l  impacts on p l a n t  growth 
and su rv iva l ,  water l eve l s .  
.I 
Scirpus o lneyi  is discussed under a sec t ion  on marsh management. Water 
l e v e l s  on Texas marshes always f l u c t u a t e ,  but  should be control led  t o  
tm=- 
prevent depths g r e a t e r  than about 2 inches o r  l e s s  than one inch. The 
brackish p lan t  formation of g.  01neyi~and Spar t ina  patens o f t en  grows 
where water level. i s  below t h e  surface  i n  summer. Too g r e a t  a depth 
encourages undesirable freshwater p lan t s ,  whereas when water i s  below 
L the  surface  the re  is a l o s s  of peat  through oxidation.  
S o i l  water s a l i n i t y  between 1 [ I 0  pp t ]  t o  1 .5  [15 ppt]  percent (surface  
- water does not  matter)  seems des i rab le  because muskrats p re fe r  p l a n t s  
frbm brackish marshes [presumably Scirpus olneyi] .  
Burning i s  an accepted management t o o l  f o r  southern marshes, although 
- t h e  proper time t o  burn is s t i l l  controvers ia l .  Scirpus o lneyi  is  
secondary i n  the  p lan t  community and a pure climax of Spar t ina  patens  
e l iminates  o r  reduces the  former. Since S. olnep-f makes good growth 
prs during cool  weather and l i t t l e  o r  none i n  summer, t h e r e  is  an advantage 
t o  burning i n  l a t e  summer. 3. patens  is s e t  back a t  a t i m e  when 2. olneyi  
can make gains i n  competition with t h e  grass.  Spring burns work i n  
- reverse,  t h e  S. pa tens  recovering b e t t e r  than the  3, olneyi .  Burning a t  
l e a s  t every oFher year ie cer  t o i n l y  necessary. 
A t  one marsh cartile got i n t o  it f o r  t h e  f i r s t  time i n  four  winters ;  they 
were a t t r a c t e d  i n  numbere when young shoots of Sqirpus o lneyi  appeared i n  
e a r l y  February. 
75. Lay, D.W. and T. O ' N e i l .  1942. Muskrats on t h e  Texas coast .  J. Wild. 
Manag. 6 :301-311. 
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impacts, h a b i t a t  type, muskrat impacts, prescribed burning, snow and b lue  
goose impacts, snow and blue  goose use, storm impacts, succession,  Texas, 
vegetation. 
I n  Texas the  brackish marshes (Spartina-Distichlis-Juncus Associes) 
productive of muskrats a r e  dominated by Spar t ina  pa tens ,  Juncus 
roemerianus, Scirpus o lney i ,  and 2. robustus,  
The th ree  p r i n c i p a l  study areas represent  f r e s h  t o  s l i g h t l y  brackish,  
. brackish, end brackish t o  s a l i n e  condit ions.  
I n  t h e  15,000 f r e s h  t o  s l i g h t l y  brackish marsh i n  sou thcen t ra l  Louisiana 
(~emary-Pipkin marsh) Spar t ina  a l t e r n i f l o r a  and Seixpus o lneyi  had t h e  
most muskrat beds, even though the  Spartina-Distichlis-Juncus Associes was 
of l imi ted  extent .  
I n  the  16,900 ac re  brackish marsh west of Oyster Bayou and nor th  of East 
Galveston (James Jackson marsh) t h e  vegeta t ion i s  t y p i c a l  of sal tmarsh 
meadows. Spar t ina  a l t e r n i f l o r a  dominated, with Scirpus o lneyi ,  - S. 
robustus, D i s t i c h l i s  sp ica ta ,  and some Juncus roemerianue. 
Complete protec t ion from burning on 2000 ac res  of t h e  brackish  marsh s i te  
was done f o r  t h r e e  years.  After  t h e  second year of p ro tec t ion  
Spar t ina  patens  became s o  dense t h a t  Scirpus o lneyi  and - S. robustus were 
weeded out. 
The 4,600 ac re  brackish t o  s a l i n e  marsh (Hugh Jackson marsh) is  across  
t h e  lower p a r t  of Oyster Bayou from t h e  James Jackson marsh. The vegeta t ion 
includes t i p i c a l  brackish maroh species  such a s  Spar t ina  alteq-d.flora, 
Scirpus robustus,  S. olneyi ,  and D i s t i c h l i s ,  s p i c a t a ,  
Several  l a r g e  f locks  of snow and blue  geese remained almost constant ly  on 
t h e  marsh i n  1940; a reas  of marsh were converted t o  mud where t h e  b i r d s  fed 
and rested.  Their  f a v o r i t e  food w a s  the  r o o t s  of t h e  important muskrat 
food p lan t s ,  2. olney i  and S. robustus. Some a reas  w e r e  s o  s e r i o u s l y  
damaged t h a t  what remained resembled a marsh "eaten-out" by muskrats; they 
w i l l  -not  recover f o r  years,  Hurricane wave ac t ion  i n  such "eaten-out" areas  
of marsh causes t h e  formation of ponds. Normeal wave a c t i o n  i n  ponds 
r e t a r d s  pioneering marsh vegeta t ion around t h e  edges of such lakes .  
(A p i c t u r e  of a s t o m  washout of a marsh area  t h a t  had been "eaten-out" 
by geese and muskrats is given.) 
Lee, C.R., et  a l .  1976. F e a s i b i l i t y  of the f u n c t f ~ n a l  use of vegeta t ion 
t o  f i l t e r ,  dewater, and remove contaminants from dredged material .  
U.S. Corps Eng. Dredge Mater ia l  Res .  Prog. Tech. Rept. D-76-4. 34 p. 
KEY WORDS: growth r a t e ,  o i l  and grease to lerance ,  pH, r o o t  depth, use  
i n  dewatering, use i n  s l u r r y  f i l t e r i n g ,  vegeta t ive  growth and development. 
Based upon an extens ive  l i t e r a t u r e  review and information compiled during 
a~*. a number of f i e l d  t r i p s  a t a b l e  on t h e  s u i t a b i l i t y  of se lec ted  p l a n t s  
f o r  s l u r r y  f i l t e r i n g ,  contaminant removal, and dewatering was compiled. 
Scirpus o lneyi  was considered t o  be shallowly rooted,  t o  have a rapid  
growth r a t e ,  t o  reproduce by seeds and vegeta t ively ,  t o  be  oi l-grease 
1- to le ran t ,  t o  be poor i n  s l u r r y  f i l t e r i n g  on one char t  (but exceptional  
I 
on another) ,  t o  be poor i n  dewatering, and t o  occur i n  a pH range of 
3.7-6. 9. 
r 
I 
77, Lesser, C.R. 1977. The e f f e c t  of Naled an se lec ted  species  of sal tmarsh 
lr" organisms. 7 p. (mimeo) . 
KEY WORDS: d i s t r i b u t i o n ,  Maryland, pes t i c ides ,  
R- Scirpus o lney i  is  one of the  p r inc ipa l  p lan t s  occurring a t  t h e  Deal 
Is land Wi ld l i f e  'Management Area, Somerset County, Maryland. 
- 
,078. Linde, A.F. 1963. Wetland h a b i t a t  research:  Phase I. Results  of 
Horicon Marsh drawdown. Pittman-Robertson Progress Rept. W-141-R-1, 
s Wisconsin. 
KEY WORDS: drawdown, seed germination, Wisconsin. 
- Scirpus spp. and other  marsh species  were found t o  germinate b e s t  when 
mud f l a t s  were exposed by drawdown; t h e  optimum t i m e  f o r  germination 
appeared t o  be immediately a f t e r  dra in ing and before c rus t ing  occurred. 
F 
79. Lynch, J.J. 1941. The place of burning i n  management of t h e  Gulf coas t  
I" w i l d l i f e  refuges. - -  J. Wild. Manag. 5:454-457. 
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b 
Three types of marsh burning a r e  discussed: cover burns, roo t  burns, and 
peat  bums. Cover burns acce le ra te  production of food f o r  muskrats, 
- waterfowl, and c a t t l e .  The growth of an important muskrat and goose food, 
Scirpus o lney i ,  i s  accelera ted  with removal of Spar t ina  patens  by f i r e .  
Cover burns do not  a f f e c t  the  s t r u c t u r e  of the  marsh because the  baaal  p a r t s  
- 
of perennial  p lan t s  a r e  not reached due t o  the  presence of s tanding water. 
Root burns a r e  c h a r a c t e r i s t i c  of peaty type marshes with climax spec ies  
such a s  - S. pa tens ,  Panicum hemitimon, and Gladium jamaicensis. They k i l l  
r 
t h i s  climax vegeta t ion and thus allow f o r  re-invasion by e a r l i e r  
successional  species  [such a s  S. o lneyi] .  Peat burns burn ou t  marsh 
rPr peat  t o  c lay  subgoils ,  sometimes r e s u l t i n g  i n  good open water water- 
fowl h a b i t a t .  
L 
*80. Lynch, J.J., T. O ' N e i l ,  and D.W. Lay. 1947. Management s ign i f i cance  of 
damage by geese and muskrats of Gulf coas t  marshes. J. Wild. 
C 
Manag. 11 : 50- 76. 
KEY WORDS: associa ted  p lan t  species ,  competition, competitor control ,  
1 I eat-outs", Louisiana, muskrat use,  muskrat impacts, prescribed burning, 
P"^  s a l i n i t y  impacts on plant  growth and su rv iva l ,  s a l i n i t y  impacts on 
germination, seed domancy, seed gemina t ion ,  snow and blue  goose use, 
snow and b lue  goose impacts, storm impacts, s u b s t r a t e  type, succession, 
&- Texas, vegeta t ion,  vegeta t ive  growth and development, water  levels, 
impact of impoundment on seed germination, impact of impoundment on 
plant  growth and survival .  
Scirpus o lney i  is  a p r inc ipa l  blue and snow goose food i n  Louisiana and 
Texas. Green f o l i a g e  represents  less than 10% of t h e i r  winter  food; 
preference is f o r  rhizomes and other  underground p a r t s  (they a r e  grubbed 
out) .  "Eat-outs" a r e  extensively discussed. The consequences of 
muskrat "eat-outs" a r e  more d r a s t i c  than f o r  geese (p ic tu res  of both 
types a r e  given). 
About 80% of the  annual Louisiana and eas te rn  Texas muskrat ca tch  is  
produced on two types of brackish marsh, t h e  mst important being an 
assoc ia t ion  of Scirpus o lneyi  and Spartinro patens .  
Rhizomes and young shoots of Scirpus o lneyi  a r e  u t i l i z e d  a s  food; 
Spar t ina  patens  is mostly used f o r  oldges. 
C 
Scirpus o lney i  grows on highly organic peat  s o i l s .  
In  a successional  series Scirpus o lneyi  may assume temporary dominance 
i n  t h e  S p a r t i n a p a t e n s  - S. o lneyi  a ssoc ia t ion  because t h e  eventual  
climax dominants ( e  . g . ~ a z i c u m  hemi timon, D i s  t i c h l i s  s p i c a t a  , and 
S. pa tens)  have slower growth r a t e s .  S. o lneyi  can be co-dominant wi th  
- 
them. A s  the  es tablishment of climax zominants advances, carrying capacity 
f o r  waterfowl and muskrats is  lowered. Controlled burning can set back 
t h i s  succession toward these  climax species.  F a l l  burning i n  2. parens- 
S .  olneyi  marsh removes the  cordgrass canopy and allows t h e  f a s t  
- 
growing three-square t o  dominate t h e  a rea  temporarily. Climax marsh 
is comparatively worthless f o r  waterfowl and muskrats. 
Most perennial  marsh p l a n t s  can reproduce by means of rhizomes. Spar t ina  
patens can survive  goose and muskrat damage; Scirpus o lney i  is more 
suscep t ib le  t o  i t .  
Scirpus spp. withstand prolonged dormancy. "Eat-outs" can recover through 
seeds i f  condit ions a r e  favorable f o r  germination. The seeds of a l l  
emergent marsh p l a n t s  discussed,  including Scirpus o lneyi ,  remain dormant under 
water and must be emersed before germination w i l l .  occur. Low t i d e s  and 
dry weather f o s t e r  "crevey" (dead marsh t h a t  r e s u l t s  from "eat-outs") 
r e p a i r  by s t imula t ing seed germination and rhizome recovery. However, 
rhizome fragments of 2. olneyi  must e s t a b l i s h  growth wi th in  5 months a f t e r  an 
1 I eat-out". Because climax dominant types (e. g. , Spartina patens) a r e  longer- 
l ived  than 2. olneyi ,  the  l a t e r  type marshes have been replaced by such 
climax species  i n  the  majori ty of muskrat "eat-outs1'. 
Prolonged high water i n  a damaged marsh prevents seed germination and 
may delay vegetive propagation u n t i l  eventually a l l  rhizome fragments 
and culms are dead. The r e s u l t a n t  "crevey" can p e r s i s t  f o r  a number 
of years  a s  a shallow pond; when it is dry, emergent p l a n t s  can invade. 
I Storm t i d e s  may r e s u l t  i n  s a l t  deposit ion and concentrat ion by evapora- 
, t i o n  i n  "creveys"; t h i s  can des t roy vegeta t ive  propagules. This can 
a l s o  delay seed geminat ion.  
81. Mac~akara, L. G. 1949, Salt-marsh development a t  Tuckahoe, New Jersey.  
C '  
Trans. N. A. Wild. h Nat. Res. Conf. 14:lOO-916. 
- - - - - - - -  
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water l e v e l  impacts on p lan t  growth and su rv iva l ,  vegetat ion.  
The vegeta t ion d i s t r i b u t i o n  on t h e  Tuckahoe Wi ld l i f e  Refuge and 
Management Area is  t y p i c a l  of saltmarshes of New Jersey.  The ou te r  
meadows a r e  composed of Spar t ina  a l t e r n i f l o r a  with 2. patens ,  D i s t i c h l i s  
s p i c a t a  and Juncus ge ra rd i  c lose r  t o  upland. S. z n o s u r o i d e s  grows 
along waterway and d i t c h  borders on t h e  largerBPortion of t h e  area.  
Scirpus o lneyi  predominates i n  the  bottoms adjacent  t o  uplands. 
Between 1939 and 1944 th ree  impoundments were constructed by diking off  
sal tmarsh and some non-marsh areas ,  Pond s i te  number one, which involved 
s a l t  meadow, was impounded i n  9939. However, it was drained i n  Apr i l  
1948; a t  t h i s  time it was observed t h a t  t h e  o r i g i n a l  sod consis t ing  of 
roo t s  of Scirpus o lney i  and Spart ina patens  was s t i l l  i n t a c t .  
The depth of t h e  water i n  pond number one was gradual ly  increased t o  24 
inches and maintained a t  t h i s  depth [This apparently k i l l e d  t h e  Scirpus 
o lney i  and Spar t ina-patens  p lan t s  t h a t  were present . ]  
Mall, R . E .  1969. Soil-water-salt  r e l a t ionsh ips  of waterfowl food p l a n t s  
i n  t h e  Suisun Marsh of Cal i fornia .  Cal i f .  Dept. Fish & Game Wild. Bull.  
No. 1. 59 p. 
KEY WORDS: associa ted  p lan t  species ,  Cal i fornia ,  competition, f looding 
frequency, New Jersey,  percent organic mat ter ,  percent  s o i l  water ,  
s o i l  s a l i n i t y ,  s tanding crop, succession, vegetat ion,  water l e v e l s ,  
water s a l i n i t y ,  waterfowl. 
Scirpus o lney i  was not  an abundant p lan t  i n  t h e  Suisun a rea ,  comprising 
only 2 percent of the  ground cover. It was o f t e n  r e s t r i c t e d  t o  upland 
s o i l s  [apparently means d r i e r  marsh s o i l s  1 because of growth requirements. 
Scirpus o lneyi  did not  appear i n  the  d i e t  of Suisun Marsh ducks; t h e  
author considered t h i s  su rpr i s ing  because i t  is an important waterfowl 
food i n  o ther  marshes. 
The percentages of occurrence af  plan t s  found i n  assoc ia t ion  with 
CI dominant s tands  of Scirpus olneyiiwere 27.2, 54.5, 72.7, 18.2, 100.0, 9.1, 
45.5, and 18.2 f o r  v i r g i n i c a ,  At r ip lex  patula, D i s t i c h l i s  
sp ica ta ,  Polypogon monspeliensis,  Scirpus o lneyi ,  Polygonum aviculare ,  
pr Juncus b a l t i c u s  and Lactuca s c a r i o l a  respect ively;  percentages of 
weight were 0.4, 0.9, 4.4, t r a c e ,  90.0, t r a c e ,  3.5, and t r a c e  respect ively .  
For 11 quadrats  the  mean standing crop dry weight w a s  762.4 g/m2. 
Scirpus o lney i  usua l ly  was found growing along o r  adjacent  t o  d i t ches  
t h a t  contained water f o r  most of the  year. It was more t o l e r a n t  of s h o r t e r  
periods of submergence t h a t  Typha angus t i fo l i a .  This was evidenced by 
i ts  b e t t e r  competitive a b i l i t y  on s o i l s  submerged between 4isnd 8 
months per year (competitive a b i l i t y  was defined as t h e  percent  weight 
a given p lan t  species  contributed t o  t h e  t o t a l  p l a n t  weight .on site@ 
where It was growing), and 2) by the  f a c t  t h a t  i t  was sometimes 
dominant i n  quadrats submerged f o r  s h o r t  periods. S. o lneyi  precedes 
T. angus t i f  o l i a  success ional ly  i n  New Jersey braekizh marshes (Chapman, 
- 
1960); t h i s  a l s o  was observed t o  a l imited extent  a t  t h e  ~ u i a d n  marsh, 
but  only along slough banks t h a t  contained year-around water. g. olneyi  
a l s o  grew and competed w e l l  under condit ions of long submergence, under 
which it had few competitors. However, i t  was r a r e l y  found .in t h e  lower 
por t ions  of the  marsh. . - 1 .  
Although annual depth of flooding w a s  not  considered a major f a c t o r  
a f fec t ing  p lan t  d i s t r i b u t i o n ,  s i g n i f i c a n t  d i f fe rences  i n  depth could be  
demonstrated between upper and lower marsh f l o r a s .  Scirpus o lney i  
occurred i n  the  upper marsh f l o r a  i n  which s tands  had mean winter  w a t e r  
depths of f i v e  inches o r  less. Stands of S. o lneyi  had monthly mean 
water deptha ranging between about 0.3 incKes (August and September) and 
about 6.2 inches (December and January) i n  quadrats  sampled. 
Mean annual s o i l  s a l t  concentrat ions ( t o t a l  dissolved s o l i d s )  i n  dominant 
L. Scirpus o lneyi  s tands  ranged from 8.5 t o  20,7 ppt  with a modal value  of 
14.7 ppt. Annual s a l t  concentrat ions exceeding about 22 ppt increased 
p lan t  competition (defined above). Mean monthly s a l t  concentrat ions i n  
w t h e  root  zone (0 t o  12 inches) var ied  from 10 ppt  (March) t o  25 ppt  
(September). 
- The mean monthly moisture l e v e l  i n  the  root  zone f o r  Scirpus o lney i  
s tands  ranged from 159% (December) t o  132% (September). These low values 
r e f l e c t  the  f a c t  t h a t  - S. o lneyi  was most f requent ly  found a t  higher 
e levat ions .  
L 
One of the  reasons suggested a s  t o  why Scirpus o lneyi  may be r e s t r i c t e d  
t o  higher marsh e levat ions  i e  an in to lerance  to  high amounts of s o i l  s a l t s  
L o r  s p e c i f i c  ions ,  p a r t i c u l a r l y  chloride.  
With few exceptions Scirpus o lney i  was found on s o i l s  of low organic matter 
ppa 
content  (about 10-20% a t  0 t o  1 2  inches). O ' N e i l  (1949) indicated  t h a t  
S. o lneyi  required a 3 t o  4 foo t  deep peat  s o i l .  However, t h e  
- 
assoc ia t ion  of high amounts of s a l t s  with increased s o i l  organic content  
l imi ted  i t  from growing i n  such s o i l s  a t  Suisun Marsh. 
* 
During two seasons the  mean annual s a l i n i t y  of ponded water a t  t h e  
sarnple quadrats  i n  the  marsh was d i s t r i b u t e d  mainly between 5 and 8 ppt 
C ( t o t a l  dissolved s o l i d s ) ;  Scirpus o lneyi  occurred over a water s a l i n i t y  
range of from 0 t o  10.5 ppt ,  predominantly a t  around 4-5 ppt. 
A general  conclusion of the  study was t h a t  t h e  length of s o i l  sub- 
mergence was the  most important f a c t o r  influencing p l a n t  d i s t r i b u t i o n  
and competitive a b i l i t y ;  s o i l  s a l i n i t y  ranked second. 
ic 83. Marcellus, K.L., G.M. Dawes, and G.M. Silberhorn. 1973. Local 
management of wetlands, environmental considerat ions.  Va.  I n s t .  Mar. 
Sci. Spec. Rept. Applied Mar. Sci.  & Ocean Eng. No. 35. 94 p. 
- 
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Virginia,  waterfowl. 
Scirpue o lney i  i s  considered absent from aaltmarshes and swamps 
i n  Virginia.  It is more common i n  brackish than f r e s h  water marshes. 
In  braekish water marshes i t  occurs i n  low wet a reas ,  genera l ly  c l o s e r  
~r t o  t h e  upland border than g.  robustus. It i s  des i red  by muskrats 
and var ious  waterfowl species.  
*L* 
84. Martin, A.C. 1933. Report on t h e  improvement p o s s i b i l i t i e s  on t h e  
Blackwater Refuge. (mimeo). 
P KEY WORDS: associa ted  p lan t  species ,  Blackwater a rea ,  burning, duck 
I use, goose use, Maryland, water l e v e l s ,  water s a l i n i t y ,  vegeta t ion,  
F A f i v e  day survey was made on t h e  Blackwater Refuge t o  i n v e s t i g a t e  
I improvement oppor tuni t ies  f o r  refuge purposes. The r e p o r t  d iscusses  
and summarizes the  fea tu res  t h a t  appear s i g n i f i c a n t  i n  r e l a t i o n  t o  
- improvement, e spec ia l ly  improvement r e l a t e d  t o  water control .  
Exist ing water supply is ample; over t h e  u n i t  much of t h e  propor t ional ly  
l a r g e  water a rea  is  barren of vegetat ion.  The c rea t ion  of add i t iona l  
ponds j u s t  t o  increase  water does not  appear warrented, 
Rainy periods o r  high t i d e s  cause moderate marsh flooding; por t ions  of 
marsh normally exposed a r e  shallowly submerged. Conversely, wi th  seasons 
of low r a i n f a l l  i n  combination wi th  low t i d e s  t h e  marsh tends t o  be 
r e l a t i v e l y  dry. Overall the re  is  a comparatively constant  water supply. 
m 
S a l t  content  is apparent i n  t h e  water ( t a s t e )  throughout t h e  Refuge; 
vegeta t ion is a l s o  i n d i c a t i v e  of brackish water. No freshwater  
streams occur i n  t h e  u n i t s ;  f r e s h  condit ions due t o  r a i n  are too 
M t r a n s i t o r y  t o  replace  t y p i c a l  sal tmarsh p lan t s .  
The brackish water l i m i t s  t h e  va r ie ty  of p lan t s .  Two species ,  
- Scirpus o lney i  (60%) and Spar t ina  pa tens  (30%) dominate. D i s t i c h l i s  
s p i c a t a  comprises only 5%; other  species  make up t h e  remaining 5%. 
F' 
Weither of t h e  two dominants a r e  considered of much value  t o  ducks; 
one [apparently 2. patens]  is considered a recognized goose food. 
The author d iscusses  t h e  p o s s i b i l i t y  of impounding waters by dam and 
Irr* t idega tes  a t  t i d a l  ponds; poseibly l ikewise  f o r  t h e  Blackwater River. 
The ob jec t ive  of impounding i a  t o  maintain freshwater from r a i n s  
wi th in  t h e  ponds. 
C 
I Experimental burning is recommended f o r  l imi ted  p a r t s  af t h e  marsh, 
According t o  t h e  author t h e  e n t i r e  marsh w a s  repor tedly  burned 
annually u n t i l  two years  p r i o r  t o  h i s  f i e l d  examination i n  1933. 
m 
Martin, A.C. and F.M. Uhler. 1951. Food of game ducks i n  t h e  United 
S t a t e s  and Canada. U.S. Dept. In t .  F ish  & Wild. Ser. R e s ,  Rept. 
No. 30. 308 p, 
KEY WORDS: a r t i f i c i a l  p lant  establishment, Ca l i fo rn ia ,  duck use, 
d i s t r i b u t i o n ,  Flor ida ,  goose use, h a b i t a t  type,  Louisiana, Maryland, 
Massachusetts, muskrat use, Oregon, seed production, s o i l  a l k a l i n i t y ,  
s o i l  s a l i n i t y ,  South Carolina, s u b s t r a t e  type, Texas, United S t a t e s ,  
vegeta t ive  growth and development. 
Scirpus o lney i  spreads mostly vegeta t ively;  it o f t e n  produces a poor 
crop of seeds. Consequently, i t  is  genera l ly  of s l i g h t  va lue  f o r  
ducks (achenes) and is  use fu l  t o  geese and muskrats. It is usual ly  
found i n  r i c h  soil.  of var ious  freshwater o r  mildly brackish  marshes; 
i t  a t t a i n s  its maximum abundance i n  coas ta l  marshes. 
A d i s t r i b u t i o n  mag shows its g r e a t e s t  abundance from c o a s t a l  
Maryland t o  northern South Carolina and a l s o  i n  Louisiana and eas te rn  
Texas. The p r i n c i p a l  range is from about: Massachusetts south t o  
Flor ida  and w e s t  t o  Texas and Cal i fornia ,  then nor th  t o  t h e  lower 
hal f  of Oregon. 
Rootstocks of Scirpus o lneyi  sprouted we l l  a f t e r  being buried out-of-doors 
from t h e  end of October u n t i l  the  end of t h e  following March (some 
were buried t o  a depth of 1 foo t  and o the rs  t o  about 3 inches, i n  
moist, clayey garden s o i l  near  Washington, D. C.) However, over much 
of t h a t  period roots tocks  were frozen s o l i d  at  t h e  3 inch depth. 
Scirpus o lneyi  is  an example of a p lan t  t h a t  i s  t o l e r a n t  of 
l e s s e r  degrees of a l k a l i n i t y  o r  brackishness and may f requent ly  be 
used i n  moderately s a l i n e  s o i l s .  
Martin, A.C., W.S. Z i m ,  and A.L. Nelson. 1951. American w i l d l i f e  
& plan t s ,  a guide t o  w i l d l i f e  food hab i t s .  Dover Pub., Inc. 
N.Y. 500 p. 
KEY WORDS: d i s t r i b u t i o n ,  duck use, muskrat use,  United S t a t e s .  
Scirpus olneyi i s  considered t o  have a "coastal" and southwestern 
d i s t r i b u t i o n .  This species  is  a l s o  considered t o  be of l i t t l e  value  
t o  ducks, but t o  be the  f a v o r i t e  food of c o a s t a l  muskrats. 
McKnight, D.E. and J.B. Low. 1969. Factors a f f e c t i n g  waterfowl 
production on a spring-fed sa l t  marsh i n  Utah. Trans. E. A. 
Wild. & N a t .  Res. Conf. 24:307-314. 
-
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impoundment impacts on p l a n t  growth and su rv iva l ,  succession,  Utah. 
From 1962 to 1964 portions of the Fish Springs National Wildlife 
C Refuge study area in Utah were drained to facilitate the construction 
of dikes and roads. Now the entire area is partitioned into nine 
large impoundments, each consisting of a permanent earthen dike and 
- its impounded waters. Before this work commenced, Scirpus olneyi, 
which represents terminal-emergent marsh vegetation (Bolen, 1964), 
was the predominant plant on the area. However, when much of the 
C 
original marsh was drained, this species died in many places. 
Emergent vegetation is now sparse in most of these newly-formed 
impoundments and consist primarily of remnant stands of the once 
abundant S. olneyiand s~cnll, stands of Typha angustifolia (other 
species are listed also). 
When this investigation was initiated in 1966, much of the newly- 
inundated portions of the original marsh contained little submergent 
and emergent vegetation. Sloughs originally choked with Ruppia 
maritima and bordered with Seirpus olneyi and other emergents 
(Bolen, 1964) were nearly devoid of vegetation; only dead and 
F partially decomposed remnants of emergent vegetation and Basaia 
I hyssopifolia, which had invaded following drainage, remained. 
Two of the nine impoundments, however, had been dewatered for one 
b year (1962) and by 1966 provided desirable marsh habitat; extensive 
stands of _S. olneyi, T. angustifolia, and other emergents were 
found in the sloughs and along the shorelines. 
P" 
388. McNease, L.L. and L.L. Glar~gow.. 1970. Experimental treatment for the 
I 
control of wiregraes and saltmarsh grass in a brackish marsh. Proc. 
.$I Ann. Conf. S. E. Assoc. Game & Fish. Comm. 24:127-145. 
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During the period from January, 1965 to June, 1970 a study was conducted 
in the Price Lake area of Rockefeller Refuge, Grand Chenier, Louisiana. 
The objectives were to measure and evaluate the results from a eeries 
of treatments designed to alter natural plant succession and improve 
the vegetative composition for wildlife. Experimental plots were 
treated in the spring and late fall, 1965. Treatments included 
burning, tilling, chemicals, and combinations of burning, tilling, and 
chemicals. 
Sampling data for 1970 (five years following initial treatment) 
showed that (a) tilling, (b) burning and tilling, and (c) burning, 
F' tilling, and chemicals were most effective in reducing the growth of 
undesirable vegetation (Spartina patens & Distichlis spicata) and 
promoting the growth of a more desirable species, widgeongrass, 
- (Ruppia maritima). Reinvasion by widgeongrass varied from a high of 
48 percent coverage to a low of three percent for the plots which 
- received one of the three treatments named above. Reinvasion by 
desirable species of Scirpus [S. olneyi would be a potential invader] 
was nil after a five-year period. 
Chemicals and combinations of burning and chemicals gave good s h o r t  
C term k i l l s ;  however, a f t e r  a one-year period t h e  percent  k i l l  dropped 
off  appreciably. 
Although wiregrass and sal tmarsh g rass  a r e  u t i l i z e d  by w i l d l i f e ,  pure 
s tands  a r e  genera l ly  undesirable. These two p l a n t s  tend t o  dominate 
sites and exclude more des i rab le  food producing p l a n t s  f o r  w i l d l i f e .  
For f u r  animal o r  waterfowl management these  p l a n t s  should be  reduced 
o r  el iminated and replaced with p lan t s  such as Olney's three-cornered 
g rass  (Scirpus o lney i ) ,  l ea fy  three-cornered g rass  (2. robustus) ,  
and others .  
Meenley, B. 1969. Natural  h i s t o r y  of the  king r a i l .  North Am. Fauna. 
Fish  & Wild. Ser. Bur. Sports  Fish. & Wild. Pub. No. 67. 108 p. 
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Scirpue o lney i  i e  l i s t e d  a s  one of the  marsh p lan t s  providing good 
year-round cover f o r  the  king r a i l  i n  the Chesapeake Bay area.  
* 
90. Meanley, B. 1975. Birds and marshes of the  Chesapeake Bay country. 
Tidewater Pub., Cambridge, Md. 157 p. 
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rai l  use, Maryland, muskrat use, vegetat ion.  
C3 The muskrat's prime h a b i t a t  i n  ~ a r y l a n d ' s  t idewaters  i s  Scirpus o lney i  
marsh. S, o lneyi  forme extensive pure s tands  i n  t h e  Blackwater a rea  of 
~ o r c h e s t e r  County, along sec t ions  of the  Nanticoke River, and i n  o the r  
- s l i g h t l y  brackish s i t u a t i o n s .  A t  a Manticoke River s i te (Vienna) King 
rails were q u i t e  common. However, a21 n e s t s  w e r e  located  at t h e  base of 
h ib iscus  p lan t s  t h a t  were sca t t e red  throughout t h e  three-square marsh; 
C 
none were found a c t u a l l y  wi th in  individual  three-square p lan t s .  
91. Meanley, B. and J.S. Webb. 1963. Nesting ecology and reproductive r a t e  
L of t h e  red-winged blackbird i n  t i d a l  marshes of t h e  upper Chesapeake 
Bay region. Ches. Sc_i_. 4:90-100. 
-. KEY WORDS: associa ted  p lan t  species ,  h a b i t a t  type, Maryland, red-winged 
blackbird use. 
C 
Study a reas  were located  i n  each of t h e  s i x  major t i d a l  marsh 
'communities of t h e  upper Chesapeake Bay region on t h e  Eastern Shore 
of Maryland. These conrmunity types were Fresh Tidal  River Marsh, 
Brackish Tidal  River Marsh, Fresh Bay Marsh, Brackish Bay Marsh, S a l t  
LL Bay Mareh, and Estuarine Shore Marsh. 
Scirpue o lney i  is  an important p lant  i n  the  Brackish Tidal  River Marsh; 
t i t  i s  a l s o  one of a complex mosaic of var ious  p l a n t s  occurring i n  t h e  
Brackish Bay Marsh community. 2. olneyi  is  notfceably absent from t h e  
S a l t  Bay Marsh type. 
II. Although Scirpus americanus w a s  l i s t e d  as one of 23 species  support ing 
red-winged blackbird nes t s ,  S. olneyi  was not .  
" * 1  ' I 
Meanley, B. and D.K. Wetherbee. 1962. Ecological. not.eqon,mixed 
populations of king r a i l s  and clapper r a i l s  i n  Delawarb Bay marshes. 
Auk 79: 453-457. 
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a . 
Plan t  speciee  compoei t i o n  was determined and observations oh king and 
clapper r a i l s  were made a t  th ree  marsh sites on an extens ive  marsh 
area  known a s  Broadway Meadows (Delaware). The si te tfjatgcontained 
only king r a i l s  (F1emro;ing1s a an ding) was comprised of sea r t iha  patens 
(50%), Scirpus o lney i  (25%), Spar t ina  a l t e r n i f l o r a  (15%), 2. fcynosuroides 
( 5 % ) ,  - Iva f ru tescens  (5%), and Baccharis hal imif  o l i a  ( t r ace ) ,  
* " 
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Mendelssohn, I.A. and K.L. Marcellus. 1976. Angiosperm p < ~ d u & t i o n  of 1 
t h ree  Virginia  marshes i n  various s a l i n i t y  and s o i l  n u t r i b t  . . r&imes.': . . .  , 
Ches. Sci. 17:IS-23. . I .  ,; . '  .. . . ' .  
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' ? KEY WORDS: associa ted  plant  species ,  h a b i t a t  type, s o i l  ca&cium, 
s o i l  magnesium, s o i l  ni trogen,  s o i l  pH, s o i l  phosphorus, m i l  potassium, 
s o i l  s a l i n i t y ,  vegetat ion,  Virginia.  
Sorenson's index, which provides an expression of t h e  percent  co-occurrence 
of two species ,  was used t o  c a l c u l a t e  a ssoc ia t ion  ind ices  f o r  p lan t  species  
i n  th ree  Virginia  marshes (Carter Creek, Ware Creek, and Wachapreague). 
Dendrograms of species  were constructed t o  der ive  p lan t  a s soc ia t ions  f o r  
only Carter  and Ware Creek@, Wachapreague having but  two species  (Spart ina 
a l t a r n i f l o r a  and Sa l i corn ia  v i rp in ica ) .  
A t  Car ter  Creek t h e  percent a ~ s o c i a t i o n  was 35 f o r  Scirpus spp. wi th  
e i t h e r  Spar t ina  a l t e r n i f l o r a  o r  D i a t i c h l i s  sp ica ta .  Scirpus spp. had a 
percent  a ssoc ia t ion  of 28 with Spar t ina  patens.  These species  were a l l  
grouped i n t o  one of two p lan t  associa t ions  f o r  Car ter  Creek, th.e one 
containing these  species  being the  more s a l i n i t y  t o l e r a n t  associa t ion.  
A t  Ware Creek, Scirpus spp. had a percent  a ssoc ia t ion  of 70 with 
Spartina cynosuroides. These species  each had a percent  a ssoc ia t ion  
of 60 with D i s t i c h l i s  sp ica ta .  A l l  of these  species  were grouped i n t o  
one of two subassociat ions ( the re  were a l s o  two assoc ia t ions ) ,  t h e  
one containing these  species  being t h e  more s a l i n i t y  t o l e r a n t  associa t ion.  
The Scirpus spp. included 3. olneyi  and S. robustus a t  t h e  Ware Creek 
Marsh [apparently a l s o  f o r  the  Carter  Creek Marsh]. 
No product iv i ty  d a t a  a r e  given f o r  t h e  Scirpus spp. 
The means and standard e r r o r s  f o r  s o i l  s a l i n i t y  (ppt) were 11.3 and 0.7 
respect ively  f o r  t h e  Carter  Creek marsh. For the  Ware Creek marsh these  
values were 4.4 and 0.4 respect ively .  
The means and standard e r r o r s  f o r  s o i l  pH were 6.2 and 0.1 respec t ive ly  
f o r  the  Carter  Creek marsh. For the  Ware Creek marsh these  values were 
6.1 and 0.1 respect ively .  
Means and (standard e r r o r s )  f o r  Kjeldahl ni trogen (ppm), t o t a l  
k phosphorus (pprn) , magnesium (ppm) , potassium (ppm) , and calcium (ppm) 
were 6347 (535), 910 (421, 5094 (2651, 3840 (2181, and 478 (183) 
respec t ive ly  f o r  Ware Creek. These values f o r  Car ter  Creek were 
- 7564 (8141, 814 (35), 8821 (840), 6136 (766), and 2016 (744) 
respect ively .  
p"' 94. Mercer, W.O. 1968. Taxonomic and ecological  survey of t h e  f l o r a  of 
Calvert  County, Maryland. M. Thesis,  Univ. Md. 113 p. 
C KEY WORDS: d i s t r i b u t i o n ,  Maryland. 
I 
Scirpus o lneyi  i s  included i n  t h e  County f l o r a .  
CI 
95. Metzgar, R.G. 1973. Wetlande i n  Maryland. Md. Dept. S t a t e  Planning. 
pB 
Pub. No. 157. 
KEY WORDS: Dorchester County, h a b i t a t  type, inventory, Maryland, 
waterfowl use. 
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1 .  Three-square is l i s t e d  under Type 12 wetland (Coastal Shallow Fresh 
Marsh) . 
Scirpus o lneyi  f a  aa inpor tant  waterfowl. food l o c a l l y  (Steward, 1962). 
Out of a S t a t e  t o t a l  of 307,418 ac res ,  121,396 ac res  of wetland 
occur i n  Dorchester County, Maryland, 27,296 ac res  of which a r e  Type 12 
( the  t o t a l  Type 12 acreage f o r  the  S t a t e  is 69,774). 
Muenscher, W.C. 1944. Aquatic p l a n t s  of the  United S ta tes .  Comstock 
Pub. Co., Inc. 374 p. 
KEY WORDS: d i s t r i b u t i o n ,  h a b i t a t  type, p lan t  diagram, p lan t  desc r ip t ion ,  
roo t s  and rhizomes, seeds, taxonomy, United S ta tes .  
Scirpue o lney i  occurs i n  shallow water i n  s a l t  o r  brackish  pools and 
i n  marshes and beaches along t h e  seashore (mostly near t h e  A t l a n t i c  
and Gulf coas ts  and inland i n  t h e  western s t a t e s ) .  A d i s t r i b u t i o n  
map f o r  the  United S t a t e s  i s  included as a r e  diagrams of the  p l a n t  
(below ground p a r t s  included),  inf lorescence ,  and achene. 
Myers, K.E. 1955. Management of needlerush marsh a t  the  Chassahowitzka 
refuge. Proc . &. Conf . 2. E. Assoc. Game & Fish  Comm. 9: 175-177. 
.I KEY WORDS: a r t i f i c i a l  p lan t  establishment,  associa ted  p l a n t  species ,  
competition, competitor control ,  F lor ida ,  mowing, prescribed burning, 
succession. 
I 
Four mowings i n  1954 and two i n  1955 resu l t ed  i n  a 99 1 /2% reduction 
of a Juncus roemerianus stand. Subsequent t o  t h e  el imination of 
Irll 
J. roemerianus by mowing, D i s t i c h l i s  s p i c a t a  invaded and dominated 
- 
t h i s  F lo r ida  s i t e  with near ly  a s o l i d  stand. In  t h e  summer of 1955 
- i t  was noted t h a t  four  o ther  p lan t  species ,  including Scirpus o lneyi ,  
were present  among t h e  - D. sp ica ta  t h a t  had succeeded J. roemexianus, 
P" Within zones where Scirpus o lneyi  is a competing subdominant, burning 
i n  e a r l y  sp r ing  (January-February) tends t o  inc rease  t h i s  use fu l  
plant .  
I n  1953 and 1954 a series of p l o t s  w e r e  sprigged and seeded with 
Scirpus o lney i  and 2. robustus i n  the  Juncus roemerianus zone. 
Although i n i t i a l  r e s u l t s  were incouraging, by the  end of 1955 the  
g rea te r  percentage of the  growth from sprigging had died due t o  
competition from o ther  species.  The r e s u l t s  of t h e  2. olney i  seeding 
a r e  not  given; t h e  2. robustus seeds germinated t h e  following spr ing 
producing a good seedl ing stand,  but  some died of unknown causes. 
98. Neeley, W.W. and V. E. Davison. 1966. Wild ducks i n  the  south.  U.S. 
Dept. Agr. Farmer's Bal l ,  No, 2218. 14 p. 
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Scirpus o lneyi  i s  an important duck food only i n  n a t u r a l  marshes of 
Louisiana and other  Gulf S ta tes .  
99, Nicholson, W.R. 1953. Marsh types found inMaryland.  g. Conserv. 
30:6-9.  
.- 
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h a b i t a t  type, inventory, Maryland, vegeta t ion types. 
C 
Six  types of t i d a l  marshee a r e  described based upon t h e  domlnant 
vegeta t ion (Type I, C a t t a i l  Aquatic; Type 11, Three-Square C a t t a i l ;  
I*-r 
Type 111, Three-Square; Type TV, Mixed Brackish-Marsh; Type V,  
Needle-Rush Saltmeadow; and Type V I ,  Saltmarsh). Scirpus o lneyi  and 
Typha spp. provide t h e  major p lan t  cover i n  Type I11 marsh. I n  Type 111 
marsh, S. o lney i  b lankets  most of the  area .  S. o lney i  occurs i n  
- Type ZV-where t h e  marsh f l o o r  i s  r e l a t i v e l y  lGw and moist condit ions 
prevail .  
- Type I1 comprises about 19,842 acres  on the  Eastern Shore. Type 111 
marshes, which comprises 25,845 acres ,  a r e  r e s t r i c t e d  t o  t h e  middle 
and upper por t ions  of t h e  Blackwater River and i ts  t r i b u t a r i e s  
C 
(Dorchester County). Near t h e  lower end a£ t h e  River i n  t h e  v i c i n i t y  
of Fishing Bay, t h e  Type I11 marshes merge wi th  t h e  Type IV .  There 
a r e  37,738 ac res  of Type I V  marshes, nea r ly  a l l  located  i n  Dorchester, 
Wicomico, and Somerset Counties. 
r" 
100. Nicholson, W.R. and R.D. VanDeusen. 1954. Marshes of Maryland. Dept. 
- of R e s .  & Education. Res. Study Rept. No. 6. 
KEY WORDS: associa ted  p lan t  species ,  Blackwater a rea ,  h a b i t a t  types,  
Maryland, muskrat use, r a i l  use, t i d a l  l e v e l s ,  t i d a l  f looding frequency, 
L 
water s a l i n i t y ,  vegeta t ion types. 
Six d i f f e r e n t  types of marshes a r e  described f o r  t h e  Eastern Shore 
of Maryland, th ree  of which have Scirpus o lney i  a s  a dominant o r  
co-dominant: Type 11 (Three-Square C a t t a i l ) ,  Type 111 (Three-Square), 
and Type IV (Three-Square Spartina-Needle Rush). 
Type 11 marshes a r e  similar t o  Type I (Cattail-Aquatic) and a r e  Located 
along rivers t h a t  have a t i d a l  f l u c t u a t i o n  of from one t o  th ree  f e e t .  
Water is s l i g h t l y  brackish and general ly covers the  s o i l  up t o  s i x  
inches a t  high t ide .  Nearly a l l  species  associa ted  wi th  Type I can 
be found a l s o  i n  Type I1 (e.g. Peltandra v i rg in ica ,  Pontederia cordata,  
and Zizania aquat ica)  as w e l l  as those more c h a r a c t e r i s t i c  of 
brackish a reas  (e.g. Scirpua olneyi ,  Spar t ina  a l t e r n i f l o r a ,  2. cynosuroides, 
S. pa tens) .  Muskrat production of Type I1 is  usual ly  high; king, Virginia ,  
- 
and sora  r a i l s  a r e  present .  
I n  Type 111 marshes Scirpus o lneyi  b lankets  almosr t h e  e n t i r e  area.  Small 
beds of c a t t a i l  (Typha spp.) occur; Spar t ina  cynosuroides is found i n  
narrow bands along l a r g e r  streams. D i s t j c h l i s  s p i c a t a ,  Juncus roemerianus, 
Scirpua robustus,  Spar t ina  a l terni f lora . ,  and S. pa tens  a r e  of 
minor importance. This type is  r e s t r i c t e d  t o h e  upper p a r t  of t h e  
Blackwater River and i ts t r i b u t a r y  streams. The marsh f l o o r  i s  low and 
the s o i l  is near ly  always wet; s a l i n i t y  increases  toward t h e  lower p a r t  
of t h e  River. Muskrat production is usual ly  good. I n  comparison t o  
Types I1 and I V  Marshes, f a l l  and winter  waterfowl use  is only f a i r  i n  
Type 111. 
Type I V  is intermediate between Types I11 and V (Needlerush-Salemeadow). 
Juncus roemerianus, Scirpus o lneyi ,  Spart ina a l r e r n i f l o r a ,  and S. ?atens 
a r e  t h e  p r i n c i p a l  species .  The s o i l  is r e l a t i v e l y  dry and i s  i r r e g u l a r l y  
flooded by t idks .  j. roemeria.nus and S.   at ens a r e  the  chief  cove; on d i y  
areas;  2, olney i  ~ c & ~ i e s  intermediate: r e l a t i v e l y  moist zones. The 
F-- muskrat population is sca t t e red  and spo t ty ;  i t  is highes t  i n  o r  near 
S. o lneyi  s tands.  There is  migratory and wintering use of Type I V  by 
- 
near ly  a l l  marsh duck species  ; high d e n s i t i e s  of breeding - black ducks 
and blue-winged t e a l  occur. King, Virginia  and sora  r a i l s  use  t h i s  
type f o r  nest ing.  
Maps of t h e  marsh type d i s t r i b u t i o n s  a r e  included. Types 11, 111, and IV 
had t o t a l s  of 21,150, 25,845, and 37,740 ac res  respect ively;  Dorchester 
County had 3,525, 24,845, and 25,000 ac res  respect ively .  
Norton, J.B.S. and R.G. Brown. 1946. A ca ta log  of vascular  p l a n t s  of 
Maryland. C a s  tanea 11 : 1- 50. 
F- a 
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Scirpus o lneyi  i s  l i s t e d  a s  one of the  2,416 spec ies ,  forms, and v a r i e t i e s  
known t o  grow without c u l t i v a t i o n  i n  Maryland. 
- *+102. O i N e i l ,  T. 1949. The muskrat i n  t h e  Louisiana c o a s t a l  marshes. Louisiana 
Wild. & Fish. Comm. 159 p. 
R" 
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crop, storm impacts, vegetat ion.  
The Scirpus olneyi - Distichlis spicata vegetation type has more 
edible material for muskrats than any other type of marsh. 
After washing and then drying for 2 hours Scirpus olneyi and Spartina 2 patens weighted 500glm and 250g/m2 ~espectively. 
The average Louisiana muskrat can eat 1 square foot of Scirpus olneyi 
per day and 2 square feet of any other marsh plant. One square mile of 
Louiaiana marsh can support a population of 10,000 muskrats. In 
brackish sub-delta marshes, 3. olneyi equalled 80% and Spartina patens 
10% of the muskrats diet. It is also used for house construction. 
There is a direct relationship between muskrat cycles and "eat-outs" 
due to the muskrat's gregarious nature and feeding habits (10-14 year 
cycles on better Scir us olne i marshes and longer on less productive 4-types). "Eat-outs are more apt to occur in pure stands of g. olneyi. 
A good picture of a goose "eat-out" is given. These may be as serious 
as muskrat "eat-outs". 
Scirpus olneyi grows year round. 
The author discusses "eat-outs", effects of drought, s toms, burning, 
and geese and cattle impacts. 
Palmisano, A.W. Jr. 1967. Ecological factors affecting occurrence of 
Scirpus olneyi and Scirpus robustus in Louisiana coastal marshes. Proc. 
-
Ann. Conf. S. E. Assoc. Game & Fish Corn. 21:161-172. 
--- - ----- 
KEY WORDS: impact of water level6 on germination, Louisiana, seed 
germination, soil pH, soil salinity, water levels, water salinty. 
Distribution of Scirpus olneyi was associated with slight depressions in 
the interior of marshes where minimum water levels ranged from -3 to +2.0 
inches. The maximum soil salinity recorded in these communities was 
16,000 ppm [16 ppt] and the minimum recorded was 10,100 ppm [10.1 ppt]. 
The pH of the soil varied from 4.1 to 6.0. Soil water had higher maximum 
salinity and pH values than the soil. 
Optimum seed germination was at temperatures which fluctuated on a daily 
cycle from 20°C to 35°C; light was a very important factor influencing 
germination. Submergence by only one inch of water inhibited germination. 
The germination of Scirpus olneyi was reduced 50 percent at 4,000 ppm 
[ 4  ppt] salinity. 
Palmisano, A.W. Jr. 1967. Ecology of Scirpus olneyi and Scirpus robustus 
in Louisiana coastal marshes. M. Thesis. Louisiana State University. 
145 p. 
KEY WORDS: artificial plant establishment, associated plant species, 
competition, competitor control, flowering, goose impacts, Louisiana, 
muskrat impacts, nutria, plant dormancy, prescription burning, rhizome 
depth, salinity impacts on germination, seed flotation, seed germination, 
seed production, soil alkalinity, soil calcium, soil chloride, soil hardness, 
soil phosphorus, soil potassium, soil salinity, tilling, Utah, vegetative 
growth and development, vegetation types, water levels, water pH, water 
salinity. 
-66- 
From June 1965 to June 1967, a study was conducted in the 
- 
coastal marshes of Louisiana to determine ecological factors 
7 - 
affecting the establishment, growth, and propagation of Scirpus 
olneyi and Scirpus robustus. 
P- Distribution of Scirpue olneyi was associated with shallow water 
levels where total salts ranged from 10,000 to 17,000 ppm [lo-17 ppt] 
and where pH varied f rom 4.1 to 7.9. 
Scirpus robustus tolerated high salinity and more fluctuation in water 
level than 3. olneyi. In S. robust-us connnunities, salinities ranged 
F 
between 12,000 and 22,000 g m  [12-22 ppt] and water depths varied 
between -6 and +5 inches. 
Spartina patens and Dietichlis spicata displaced Sc-irpus olneyi and 
llslr S. robustus at higher elevations. 2. spicata tolerated higher salinity 
- 
and pH values. 
C The sedges were dormant in winter. Spring growth began when soil 
temperatures exceeded 60°F. Scirpus olneyi flowered and set seed by 
early July. 
.-. Production of Scirpus olneyi seed was low, varying from 0.0 to 9.88 
pounds per acre. S. robustus seed production was less variable and 
much greater than S. olneyi, with production ranging from 784 to 
F 1,874 pounds per acre. 
Ninety-seven percent of the rhizomes of Scirpus olneyi and S. robustus 
P*O were located within the upper 6 inches of soil. Khizomes of Spartina 
and Distichlis penetrated deeper. 
Optimum germination condition for Scirpus olneyi alternated between 
C 35°C with light far 14 hours and 20°C in darkness for 10 hours. Light 
was necessary for optimum results. Marsh fire stimulated germination 
slightly. Seeds were capable of sustained flotation for 129+ days 
- and were capable of germinating while floating. A 50 percent decrease 
in germination of 2. olneyi was recorded at 4 ppt salinity. 
- 
At the Meaux study area the Scirpus olneyi community had magnesium, 
phosphorus, calcium, potaseium, chloride, hardness, and alkalinity 
ranges of 2015-2292, 129-154, 860-997, 958-1158, 1300-5950, 500-2300, 
and 175-630 ppm respectively. 
m 
The management of marshes for Scirpua olneyi would require that 
salinity and water level be under reasonable control. 
Penfound and Hathaway (1938) reported the salinity tolerance for 
Scirpue olneyi to range between 0.55 and 1.68 [5.5-16.8 ppt] percent 
salt. Bolen (1965) listed a range of 1.0 to 3.0 C0.61-1.92 ppt] millimhos 
conductivity in the S. olneyi communities which he investigated in 
Utah. O'Neil (1949)-states that all of the three-cornered grass 
marshes on the Gulf coast show an annual range in salinity from 2% 
to 50% [0.7-17.5 ppt] seawater. The author's data shows a range of 
1.0 to 1.7 [lo-17 ppt] percent soluble salts in the soil and soil 
water electrical conductivity values from 3.9 to 13.3 K2.5-8.5 ppt] 
millimhos in the 2. olneyi communities. A salinity range between 
0.5 percent salt [5 ppt] and 2.0 percent salt [2Q ppt] must be 
maintained in the 2, olneyi marsh. Water levels should not be allowed 
to drop more than two or three inches below the marsh floor. Ideally, 
levels should be maintained at or slightly above the surface of the 
marsh. 
Artificial rhizome plantinge were successful in establishing Scirpus 
olneyi in a Spartina-Dietichlis marsh. Attempts to establish stands 
with seed were a complete failure, Four rhizome nodes planted in April 
in a five foot square ares, previously burned and tilled, resulted 
in a dense stand of 2. olneyi by the end of the growing season in 
October. Success was realized only with complete protection 
from geese, nutria and muskrats, This success indicated that, during 
the course of the study, edaphic conditions in the Spartina-Distichlis 
community were not the reason 2. olneyi was naturally excluded from the 
pai 
stand. Removal of competition from Spartina patens and Distichlis 
I spicata allowed the rapid growth of 2. olneyi. 
P“- Burning during periods of normal water levels would have little effect 
in converting a marsh dominated by Spartina patens and Distichlis 
spicata to one dominated by the desirable sedges, Burning in the fall, 
1"3. when water levels are low, and immediate flooding with 10 to 15 inches 
of water until late spring have been shown to be successful in controlling 
these grasses (Babcock, 1967). 
m Plantings of seed or rhizomes of the sedges in areas where Spartina 
patens and Distichlis spicata have been controlled may prove successful 
provided predation by geese, nutria, and muskrats is prevented. Planting 
one rhizome node per 5 square feet of area is more than adequate to 
revegetate the entire marsh. 
Palmisano, A.W. Jr. 1970. Plant community-soil relationships in 
Louisiana coastal marshes. Ph.D. Dissertation. Louisiana State 
University. 98 p. 
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Laboratory experiments were conducted to determine the effects of 
salinity and specific elements on seed germination, plant growth and 
- ion absorption into plant tissues. 
Salinity significantly reduced the germination and growth of all species 
tested except Sesuvium portulacastrum. This inhibition was due to 
unfacorable osmotic conditions at high salinity levels. Magnesium 
interfered with normal seedling development at unusually high concentrations 
in the absence of calcium. Addition of calcium alleviated the harmful 
effect of magnesium. 
Regression analysis was used to interpret the effects of salinity on 
seed germination. 
Linear and quadratic reaponses were observed for the species tested. 
- In the linear response group, in order of decreasing salinity tolerance, 
were: Dietichlis spicata, Scirpus olneyi, Scirpus americanus, and 
Setaria magna. A significant quadratic response was determined for 
- Echinochloa walteri, Oryza sativa, Scirpus robustus, Polygonum 
pensylvanicum, and Saccfolepis striata. 
Growth and ion absorption experiments were carried out under greenhouse 
conditions using sand culture techniques. 
Salinity significantly affected plant growth, Scirpus olneyi and 
Scirpus robustus exhibited high growth rates at low salinities, but 
growth was severely restricted at salinities over 20 ppt NaC1. 
Growth rate of Distichlis spicata and Spartina patens was slower at 
low salinities but was less affected by higher levels, Regression 
equations were used to describe the effect of salinity on plant growth, 
Ion concentrations were measured in root and leaf tissues of plants 
grown at various levels of sodium chloride, In all tissues examined, 
ion concentrations in the tissues increased with the concentration in 
the growth medium. 
Field studies consisted of systematic sampling of the vegetation, soils, 
i"9 and water of coastal Louisiana. 
I Plant species associatione were determined statistically using a 2x2 
contingency table and chi-square analysis. Spartina patens, Scirpus 
iA"e olneyi, and Scirpus robustus associations dominated the brackish 
I 
communities. 
~ " 9  Plant-soil relationships were investigated for the major marsh species. 
Mean values for the soil and water variables were calculated and the - 
standard deviation from each mean determined. 
Saline marsh species, Spartina alterniflora and Distichlis spicata, 
averaged 16.13 and 14.24 ppt water salinity. Soil salinity was slightly 
less. 
Spartina patens is the most frequently occurring species in the brackish 
community. Water salinity averaged 9.55 ppt and organic carbon 17.35 
percent. Scirpue olneyi, often associated with B~artina patens, occurred 
under practically identical soil conditions. Water salinity averaged 
9.24 ppt and organic carbon 17.94 percent. Nutrient levels were similar 
for both species. Scirpus robustus occurred at slightly higher salinity 
(10.61 ppt) and with much lower organic matter in the soil. 
- *106. Palmisano, A.W. Jr. 1971. The effect of salinity on the germination and 
growth of plants important to wildlife in the Gulf coast marshes. Proc. 
Ann. Conf. 2. 2. Assoc. Game & Fish Comm. 25:215-223. 
--
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Laboratory experiments were conducted to determine the effects of 
salinity on seed germination and plant growth. All species examined, 
except Sesuvium portulacastrum, exhibited significant reduction of 
germination with increasing salinity. Relative response was determined 
by comparing regression equations for each species. Two different 
response types were detected, linear and quadratic. Distichlis @at&, 
Scirpus olneyi, Scirpus americanus, and Setaria maEna were in the linear 
response group. They are listed in decreasing order of salinity, 
tolerance. In the quadratic respornae group were, Echinochloa walteri, 
Oryza sativa, Scirpus robustus, Polygonum pensylvanicum, and Sacciolepis 
striata. These species are also list in order of decreasing salinity 
tolerance. 
Growth experiments were carried out under greenhouse conditions using 
- 
. , sand culture techniques. Salinty reduced the growth of all species 
v+msa 
tested. Scirpus olneyi and Scirpus robustus exhibited high growth rates 
at low salinity levels but growth was severely restricted at salinities 
over 20 ppt ~ a ~ 1 .  Growth rates of ~ietichlis- spicata and Spartina patens 
- were slower at low salinities but were less affected by higher levels. 
Regression equations were used to describe the effect of salinity on 
plant growth. 
P- 
107. Palmisano, A.W. Jr. 1972. Habitat preference of waterfowl and fur animals in 
the northern Gulf coast marshes. Proc. Coastal Marsh and Estuary Manag. 
e. Symp. Louisiana State Univ. p. 163-190. 
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P use, vegetation. 
Brackish marsh in Louisiana composed of a mixed community of Scirpus 
- olneyi and Spartina patens &s the preferred habitat for muskrat. 
108. Palmisano. A. W. Jr. 1972. The distribution and abundance of muskrats 
F (Ondatra, zibethicue) in relation to vegetative types in Louisiana 
coastal marshes. Proc. Ann. Conf. 2. 2. Assoc. Game & Fish Comm. 
26: 160-177. 
ICR 
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Muskrat populations were significantly higher in brackish marshes 
than in the other types surveyed. An average of 72.6 percent of the 
total muskrat houses counted were located in brackish marsh. The 
percent composition of Scirpus olneyi recorded for saline, brackish, 
intermediate, and fresh vegetatiqn types was shown to be 0, 4.97, 
3.26, and 0.45 respectively (Chabreck, 1970). 
A severe reduction in the muskrat population occurred in the summer 
and fall of 1971. Brackish marshes exhibited drastic reductions in 
both the southeastern and southwestern portions of the state. The 
other vegetative types remained either unchanged or exhibited insignifi- 
cant declines. A moderate drought was experienced in May and June of 
1971 which was believed responsible for the population decline. Dozier 
(1947) described the decline of muskrats on the Atlantic coast during the 
early 1940's and identified low precipitation and the resulting increase 
in salinity as the cause of the decline. 
w 
109. Penfound, W.T. 1952. Southern swamps and marshes, -- Bot. Rev. 18:413-446. 
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succession, vegetation. 
F- Typha-Scirpus-Panicum is listed as one type of deep freshwater marsh 
community. The soil of deep freshwater marshes is covered by water 
throughout most or all of the growing season. These Typha-Scirpus-Panicum 
I - 
marshes were described by Penfound, et a1 (1938) as the Typha-Scirpus 
associes in Louisiana. Consocies of 2. olneyi occur throughout the 
brackish marsh of Louisiana as disclimaxes caused by fire or by the 
I concentrated feeding of muskrats (Penfound, et al, 1938). 
1 3 '  
I Cover burns (surface water present) change the marsh composition somewhat I by favoring production of olneyi, a famous muskrat food. 
- 
110. Penfound, W.T. and E.S. Hathaway. 1938. Plant communities in the : - marshlands of southeastern Louisiana. Ecol. Monog. 8:l-56. 
I I KEY WORDS: burning, habitat type, Louisiana, muskrat impacts, succession, 
I vegetation, soil salinity. 
1 6 I 
The range of soil salinity that Scirpus olneyi can tolerate is 0.55-1.68 
percent salt C5.5-16.8 ppt]. 
PRL- 
In Louisiana, consocies of Scirpus olneyi occur throughout the brackish 
1 marsh as disclimaxes caused by fire or by concentrated feeding by 
j muskrats. 
I - 
1 
I 111. Penfound, W.T. and J.D. Schneidau. 1945. The relation of land reclamation 
i - I to aquatic wildlife resources in southeastern Louisiana. Trans. N. A. - - -  
i Wild. & Nat. Res. Conf. P0:308-318. --- --
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The original vegetation and that which resulted after drainage are 
described for a site along the shores of Lake Ponchartrain which is a 
slightly brackish lake with salinities ranging from 0.1 [l ppt] to 
0.6 [6 ppt] percent salt. The effect of drainage has been catastrophic. 
Except for insignificant, relict parches of Scirpus olneyi, Spartina 
patens, Juncus roemerianus, and Mariscus [=Cladium] jamaicensis, the 
predominant species of the brackish and nearly fresh marshes are gone. 
At a more saline site along Lake Ponchartrain Scirpus olneyi originally 
occurred only as occassional scattered colonies, Spartina patens being 
the dominant plant. The water depth ranged from 4 to 8 inches and 
the peat from 2 to 3.5 feet. During drainage in 1935 2. olneyi and 
S. patens were each listed as t'residual't; after reflooding in 1938 
- 
to a mean depth of 2.5 feet, they were surviving nicely, 2, olneyi 
in shallower areas than 2. patens. 
C Burning of Louisiana marshes has been pract iced regu la r ly  a s  a 
muskrat management tool .  Such burning acce le ra tes  spr ing growth 
and promotes t h e  development of muskrat food, Scirpus olneyi .  
- 
S. olneyk i s  an exce l l en t  food f o r  f u r  animals and a f a i r  waterfowl 
- 
I food* 
P 
x112. Perkins, C. J. 1968. Controlled burning i n  the  management of muskrats 
and waterfowl i n  Louisiana coas ta l  marshes. Ann. Proc. T a l l  Timbers 
---
F i r e  Ecol. Conf. 8:269-280. 
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Scirpus o lneyi  marshes produce nearly 80% of Louisiana 's  muskrats. Such 
marshes w i l l  r e v e r t  t o  Spart ina p a t e n s - i f  not  burned a t  least every 
o ther  year. 
I 
Areas of Scirpus o lneyi  se rve  a s  the  wintering grounds f o r  b lue  geese. 
F Goose "eat-outs" a r e  b r i e f l y  discussed. 
I 
Cladium jamaicensis can be converted to  Scirpus o lneyi  by manipulating 
I 
s a l t  and brackish water and by the  use of f i r e .  
I 
Scirpus o lneyi  makes up 90% of muskrats food supply; a l s o  about the  same 
percent of t h e  winter  food supply of t h e  b lue  goose. 
pa 
I 
I Scirpus o lney i  (a subclimax species)  should be burned anytime from October 
10 t o  January 1 with a 0-2 inch water l e v e l  (OINeil, 1949). Without 
FJ annual burns n e i t h e r  normal nor peak muskrat populat ions w i l l  b e  reached. 
I 
I This burning is needed t o  reduce competition from climax species.  
Gas 
Experimental, l a t e  winter  and e a r l y  spr ing,  burns have been e f f e c t i v e  
i n  developing Scirpus o lneyi  marshes i n  c e r t a i n  p a r t s  of t h e  coast .  F a l l  
burns favor - S. o lney i  because i t  grows during winter .  
113. Phi l ipp ,  C.C. and R.G. Brown. 1965. Ecological s t u d i e s  of t ransi t ion-zone 
vascular  p l a n t s  i n  South River, Maryland. Ches. =. 6:73-81. 
KEY WORDS: associa ted  plant: species ,  Maryland, s u b s t r a t e  t y p e , , t i d a l  
f looding frequency, vegetat ion,  water s a l i n i t y .  
Scirpus o lneyi  occurred on c lay  and organic s u b s t r a t e  t h a t  was submerged 
a t  l e a s t  p a r t i a l l y  on each t i d a l  cycle.  Water s a l i n i t y  under which i t  
occurred ranged from 0.2 - 3.6 ppt. 
114. b w l s ,  C.K.  1973. Vegetation observed on se lec ted  Maryland wetland 
types. Univ. Md. Nat. R e s .  I n s t .  Ches. Biol.  Lab. Ref. No. 73-130. 
15 p . (mimeo) . 
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& 
The vegeta t ion of 19 Maryland t i d a l  wetland sites i n  Calvert  (51, 
Dorchester (8), Talbot (3), and Worcester (3) Counties was examined 
i n  1973 and compared with t h a t  recorded f o r  t h e  same sites i n  a 
Department of Natural Resources inventory done i n  1967-68. Many 
more species  were found at  a l l  sites i n  1973 than were recorded i n  
t h e  1967-68 inventory. 
Sci rpus  o lneyi  was mentioned i n  a d iscuss ion about vegeta t ion typing, 
i .e. ,  a Spart ina cynosuroides-5. o lney i  type was given a s  an example. 
S c i r  us o l n e y i w a s  found i n  four  of t h e  Dorchester County sites 
Slaughter  Creek, Upper Honga River, Blackwater River a t  R t .  335, and -r-- 
Savanna Lake) and th ree  Calvert  County s i t e s  (Gotts '  Marsh on t h e  
P a t w e n t  River, Parkers Creek, and Lore's Marsh on B a t t l e  Creek). None 
of t h e  Talbot and Worcester County sites examined had it. 
Rawls, C.K. 1974. Parker Creek-potential e s tua r ine  sanctuary. Univ. 
Md. Nat. Res. b s t .  Ches. Biol. Lab, Ref, No. 74-14!?, 4 p. 
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A desc r ip t ion  of Parker Creek (Calvert County, Maryland) is  given. 
Scirpus o lneyi ,  Typha angus t i fo l i a ,  and Spar t ina  patens dominate most 
of t h e  marshland. 
Redmond, P.J. 1932. A f l o r a  of Worcester County, Maryland. Catholic 
Univ, Amer. Contr. Biol.  Lab. No. 11. 101 p. 
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Scirpus o lney i  i s  abundant throughout salt  marshes i n  Worcester County. 
Rice, B.L. and D. Cassel. 1975. C lass i f i ca t ion  of wetlands vegeta t ion 
using small  s c a l e  color  in f ra red  imagery. Annual Rept. Oct. 9 ,  1973 t o  
Dec. 20, 1974. Smithsonian I n s t .  Ches. Bay Center For Envir. Studies.  
Nasa Cont. Rept. NASA CR-62091, 26 p, 
KEY WORDS: associa ted  p lan t  species,  burning, Dorchester County, 
Maryland, muokrat use, remote sensing, vegeta t ion,  vegeta t ion mapping. 
After  being d i g i t i z e d  and computer processed, small s c a l e  (1:130,000) 
imagery was found t o  d i s t ingu i sh  between species  assoc ia t ions  of 
Spar t ina  pa tens /Die r ich l i s  ep ica ta ,  Juncus roemerianus, 2. a l t e r n i f l o r a  
and mixtures t h a t  were predominantly Scirpus o1ney.i. Estimates made 
from t h e  computer-produced map of areas  covered by each association 
were considered only approximate and to be i n  e r r  by as much a s  50%. 
Two Dorchester County test sites (Farm Creek Marsh and Bestpi tch Marsh 
on t h e  Transquaking River) and one Somerset County s i t e  (Pigeonhouse 
Creek) were inves t igated .  
At Bestpitch a number of plant species, including Scirpus olneyi, 
were selected for detailed vegetation analysis. A total of 360 data 
points (plots) were averaged for each subtransect and the live cover 
values were used as imput for a Bray-Curtis ordination program. S. 
olneyiwas also used at Pigeonhouse Creek which had 150 data points. 
A vegetation map was produced for the Bestpitch Marsh and the Farm 
Creek Marsh sites. 
The Bestpitch map delineated areas of Scirpus olneyi independently 
of other vegetation types; the Farm Creek map delineated some more 
general areas within which could occur a number of species (or mudlwater) 
in various relative abundance$, one of which was - S. olneyi (0-100%). 
Burning of marshes is often done to encourage the dominance of Sci.rpus 
olneyi which is a favorite muskrat food. This will change the spectra 
of a vegetation type in unpiedictable ways by removing dead plant 
material; the amount removed, and where, depends upon wind and tide 
conditions at the time of burning. 
- *118. Roby, D. 1974. Marsh regression at the Blackwater National Wildlife 
Refuge. 16 p. (draft mimeo) . 
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nutria impacts, remote sensing, snow goose impacts, subsidence. 
DLI* 
Various hypotheses that have been espoused to explain the conversion 
of marshland to open water at the Blackwater National Wildlife Refuge 
are discussed in this preliminary report. These hypotheses relate to 
PP. impacts caused by 1) muskrats, 2) nutria, 3) Canada and snow geese, 
4) subsidence, and 5) increased runoff and subsequent impoundment due 
to the presence of Shorters Wharf Road. However, according to the 
.I author, the report is not designed to draw conclusions as to the 
causes of the marsh regression and their relative importance, nor to 
recommend corrective measures. These aspects would entail more 
ICI 
extensive onsite investigations. 
Agricultural Stabilization and Conservation Service aerial photographs 
taken in 1938, 1952, 1957, 1964, and 1972 (scale of 1:7920) are utilized 
- to document marsh losses; however, total refuge coverage occurs only 
for 1938 and 1972, Approximately 2100 acres (850 hectares) of marsh 
regressed to open water in the Refuge between May 1, 1938 and 
I.L. October 3, 1972 (about 38% of the total area of marsh within the 
Refuge boundaries in 1938). The marsh regression rate has not been 
uniform throughout the Refuge and in some areas woodland is regressing 
to marsh. However, nowhere on the Refuge is marsh accreting. When the 
- numbers of acres of marsh in the sixteen quadrats (each one being 160 acres) 
that were measured for all five years are summed and plotted against 
time, it is shown that the regression was greatest between 1964 and 1972; 
- the second greatest rate was between 1938 and 1952; the third between 1952 
and 1957. If the 1964 to 1972 regression rate continues it is predicted 
that the present marshland within the Refuge will be gone within 
- another 34 years. 
*+ll9. Ross, W.M. 1972. Methods of e s tab l i sh ing  n a t u r a l  and a r t i f i c a l  
s tands  of Scirpus olneyi .  M. Thesis, Louisiana S t a t e  Univ. 99 pp. 
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A s tudy was conducted t o  devise methods of e s tab l i sh ing  s tands  of 
Scirpus o lneyi  and t o  determine f a c t o r s  a f f e c t i n g  its s u r v i v a l  and 
growth. Clay s o i l  gave t h e  b e s t  growth out  of 4 s o i l s  t e s t ed .  Growth 
and s u r v i v a l  were a l s o  h ighes t  when water was 2 and 4 inches above t h e  
s o i l  surface;  the  most favorable water s a l i n i t i e s  were 10 and 15  ppt. 
T i l l i n g  was found t o  be the  bes t  method of s i t e  prepara t ion and burning 
was the  poorest. Nutria damage t o  new plant ings  of Scirpus was heavy. 
*120, Ross, W.M. and R.H. Chabreck. 1972. Factors  a f f e c t i n g  t h e  growth and 
su rv iva l  of n a t u r a l  and planted s tands  of Scirpus o lneyi .  Proc. Ann. 
Conf. 2. 3. Assoc. Game & Fish Corn. 26:178-188. 
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n u t r i a  impacts, prescribed burning, s a l i n i t y  impacts on p lan t  growth 
p and surv iva l ,  s i te  preparat ion,  s o i l  s a l i n i t y ,  s o i l  types, t i l l i n g ,  
i water l e v e l s ,  water l e v e l  impacts on p lan t  growth and su rv iva l ,  water  
s a l i n i t y .  
Various f a c t o r s  were tes ted  t o  determine t h e i r  e f f e c t s  on n a t u r a l  
and planted s tands  of Scirpus o lneyi  i n  c o a s t a l  marshes of Louisiana. 
Factors t e s ted  were s o i l  type, water l e v e l  and s a l i n i t y ,  s i te prepara t ion,  
p lant ing date ,  vegeta t ive  type, and e f f e c t s  of animal feeding. 
Burning, t i l l i n g ,  and a combination of burning and t i l l i n g  were t e s t e d  
a s  means of s i t e  preparation. T i l l i n g  alone was t h e  b e s t  method t e s t e d  
and burning alone the  pooreet method; never theless ,  su rv iva l  i n  t h e  
burned a rea  was almost twice t h a t  i n  t h e  a r e a  with n o ' s i t e  preparat ion.  
Plant ings  i n  t h e  f resh ,  intermediate,  brackish,  and salt marsh showed 
t h a t  a combination of bes t  growth and su rv iva l  occurred i n  t h e  
intermediate marsh. Growth was equal i n  4 s o i l  types tes ted .  
Water l e v e l  was a primary fac to r  a f f e c t i n g  growth and s u r v i v a l  of s tands.  
Overal l  growth and su rv iva l  was b e s t  a t  2 and 4 inches above t h e  s o i l  
surface.  Best water s a l i n i t i e s  f o r  growth were 10 and 5 ppt ,  bu t  e f f e c t s  
of higher water s a l i n i t i e o  were reduced a t  deeper water l eve l s .  
Best monthly su rv iva l  occurred i n  December and January plant ings  each 
having a su rv iva l  of 100 percent.  Ju ly  was t h e  poorest  month wi th  only 
47.50 percent of t h e  p l a n t s  eurviving. 
Management of t h e  marshes of Scirpus o lney iwhe ther  n a t u r a l  o r  a r t i f i c i a l l y  
planted, appears to  depend primari ly on maintenance of water l e v e l s  and 
secondari ly on s a l i n i t y  l eve l s .  
Water levels a r e  p a r t i c u l a r l y  important f o r  t h e  a r t i f i c i a l  
establishment of s tands ,  Both tank and f i e l d  p lant ings  i n d i c a t e  
t h a t  from the  time of p lant ing u n t i l  t h e  p l a n t s  a r e  es tabl ished,  
water l e v e l s  a r e  of p a r t i c u l a r  importance, Plant ings  during t h e  
dry period of 1971 had no survival ,  while the  s u r v i v a l  f o r  those 
planted i n  1972 ranged from 100 percent  i n  an intermediate marsh 
t o  62 percent i n  a brackish marsh. Water l e v e l s  a t  t h i s  time 
ranged from 2 t o  6 inches i n  a l l  marsh types. 
S a l i n i t y  appears t o  be of secondary importance i n  management because 
of t h e  seemingly moderating e f f e c t s  of higher water levels on s a l i n i t y  . 
influences.  Also, s ince  the re  is no p r a c t i c a l  o r  economic means of 
regula t ing s a l i n i t i e s  over l a r g e  areas ,  management of e x i s t i n g  s tands  
of Scirpus o l n e y i m u s t  be aimed a t  water levels; the re fo re ,  t h e  primary 
e f f e c t  of s a l i n i t y  appears t o  be t h a t  of a l i m i t i n g  agent. P lant ing 
s t u d i e s  a t  Rockefeller Refuge i n d i c a t e  t h a t  b e s t  growth and su rv iva l  
was i n  the  intermediate marsh with a s a l i n i t y  of approximately 5 ppt.  
Although t h i s  s a l i n i t y  may be somewhat low f o r  continued growth and 
survival ,  a need may be indicated f o r  exploring the  p o s s i b i l i t i e s  of 
planting i n  a brackish a rea  with average annual s a l i n i t y  maximums of 
5 t o  10 ppt. Tank s tud ies  a l s o  i n d i c a t e  t h i s  need, s ince  b e s t  growth 
and su rv iva l  occurred a t  5 and 10 ppt.  
- 
Best months f o r  p lant ing appear t o  be December and January. February 
should be t h e  latest plant ing month f o r  beat  su rv iva l .  
E 
Plant ing densi ty  is  probably, not  c r i t i c a l .  A spacing of s i x  f e e t  should 
C1 be enough f o r  adequate closure.  Palmisano (1967) suggested t h a t  a 
f i v e  by f i v e  foo t  spacing would be adequate. P lant ing depth should be  
approximately four  t o  s i x  inches below s o i l  su r face  t o  insure  adequate 
I root ing and a l s o  b e t t e r  s o i l  moisture l e v e l s  during dry periods. 
The water l e v e l  should be a l e a s t  two t o  four  inches above s o i l  su r face  
bPI 
f o r  th ree  t o  four weeks a f t e r  planting.  After  p lan t s  a r e  es tab l i shed ,  
water l e v e l s  can f luc tua te ,  but excessive drying f o r  long periods should 
be avoided. 
I.- Any attempt a t  p lant ing should include some method of n u t r i a  and muskrat 
control .  
' F  
121. Rourke, J .D.  et a l .  1974. Relat ionship of w e t  s o i l s  t o  wetland types 
and wetland p lan t  zones, A p i l o t  study. U.S. Dept. Agr. S o i l  
- 
Conserv, Ser. and U.S. Dept. In t .  Fish & Wild. Ser. 12 p. (mimeo). 
KEY WORDS: associa ted  plant  species ,  bald eagle ,  b lack duck, Blackwater 
area ,  h a b i t a t  type, herons, Long-billed marsh wren, Maryland, muskrat use, 
+- n u t r i a  impacts, n u t r i a  use, osprey, r a i l s ,  red-winged blackbird,  s o i l  pH, 
s o i l  p r o f i l e s ,  s o i l  s u l f u r ,  vegetat ion,  water l e v e l s ,  water s a l i n i t y ,  
yellowthroat.  
- 
A number of f r e s h  t o  s a l i n e  wetlands i n  s i x  Eastern Shore (Maryland) 
csun t l es  were examined i n  order t o  descr ibe  s i t e  s o i l s ,  t i d a l  regimes, 
and vegetat ion.  Twenty-one s o i l  p i t s  were dug and s o i l  p r o f i l e s  w e r e  I - described. S a l i n i t y  and t i d a l  regimes were described i n  genera l  terms 
a t  each site. P lan t  species  were l i s t e d .  
Six  of the  twenty-one s o i l  pa t s  were located  a t  s i t e  number one 
on t h e  Blackwater National Wildl i fe  Refuge ( a l l  wi th in  700 f e e t  - 
of the  observation tower). Three of these  p i t a  (numbers 1, 2, & 5) 
were dominated by Scirp-us olneyi.  The soil.  of p i t s  P and 2 was 
described as black, f i b r i c  mate r i a l  a t  t h e  0-20 inch l e v e l ;  black, 
s i l t y  loam a t  t h e  20-24 inch l eve l .  The s o i l  of p i t  5 was descf ib~t!  
8s black,  f i b r i c  material a t  t h e  0-20 inch l e v e l ;  black,  s i l t y  ' 
clay  loam a t  the  20-23 inch l e v e l ;  dark greenish gray, s i l t y  c lay  
loam a t  the  23-30 inch l eve l .  A l l  l e v e l s  a t  each s i t e  had 
a pH of 5.5. The water was described as "standing a t  t h e  ground 
surface" o r  "a t  surface" and ,as being brackish. A s t rong  s u l f u r  
odor was present  a t  a l l  three  s i t e s .  The associated spec ies  a t  t h e  
th ree  Blackwater sites included Eleocharis garvula ,  Hibiscus p a l u s t r i s ,  
and Typha a n g u s t i f o l i a .  
Although Scirpus o lneyi  was mentioned fo r  f i v e  o the r  sites, it was 
considered dominant a t  t h e  s o i l  p i t  loca t ion  only a t  s i t e  10. A t  
s i t e  10 the  0-24 inch s o i l  level was described a s  very dark grayish 
brown f i b r i c  mate r i a l  with a pH of 4.5; t h e  24-36 inch l e v e l  was 
comprised of very dark brown f i b r i c  mate r i a l  having a pH of 5.5. 
The brackish water was 1-2 inches above t h e  s o i l  surface.  Eleocharis  
parvula  and Spar t ina  patens  a l s o  were found a t  t h e  si te.  
Photographs of wetland sites where s o i l  p i t s  were dug are included. 
The authors conclude t h a t  both published s o i l  survey d a t a  f o r  w e t  
a reas  and t h e  wetland c l a s s i f i c a t i o n  scheme of Shaw and Fredine 
(1956) based upon Martin, e t  a 1  (1953) are too broad and general  t o  
e s t a b l i s h  any meaningful corre la t ions .  However, t h e  authors '  
preliminary inves t iga t ions  show a general  co r re la t ion  between kinds 
of s o i l  individuals  and plant  zones, They recommend f u r t h e r  inves t iga t ions .  
A r e la ted ,  unauthored mineo ( ~ e s c r i p t i o n  of Wetland S i t e s  on Maryland 
Eastern Shore Examined f o r  S o i l  Charac te r i s t i c s ,  5121-23/74), apparently 
done by the  same authors,  a l s o  d iscusses  these  same sites. The only 
add i t iona l  information r e l a t e s  to animal observations. A t  s i te number 
one n u t r i a  were described a s  p l e n t i f u l  and t o  have influenced vegetat ion.  
There were a l s o  many muskrat!, The b i r d s  observed included long-billed 
marsh wren, red-winged blackbird,  yellow-throat, king (?) rail, black duck, 
g r e a t  b lue  heron, green heron, osprey, and bald eagle. Photographs 
a r e  a l s o  included. 
I 
122. Sa i fe ,  M.A. and F.S. Chapin. 1974. Effect  of low phosphate pretreatment 
P- of p lan t  species  with d i f f e r e n t  growth rates on subsequent phosphate 
uptake, Science 186 (4166):847. 
KEY WORDS: Cal i fornia ,  percent phosphorus, temperature, vege ta t ive  
A growth and development. 
\ 
Root phosphorus concentrat ions i n  and production by species  and 
,* races  of marsh p lan t s  (o r ig ina t ing  from d i f f e r e n t  s o i l  thermal 
regimes and acclimated t o  d i f f e r e n t  r o o t  temperatures) a r e  given 
f o r  n ine  p lan t  species.  Scirpus o l n e y i  col lec ted  from Thousand Palms, 
- Cal i fo rn ia  is included; i ts  roo t  phosphorus concentrat ion was 0.14 
percent a t  an acclimated temperature of ~ O C .  Root production w a s  no t  
given f o r  t h i s  species.  
*123. Salyer, J.C. 1949. Propagat4on of wild duck foods. U.S. Dept. Int. 
Fish & Wild. Ser. Wild. Manag. Ser. No. 1. 23 p. 
KGI WORDS: after-ripening, artificial plant establishment, 
rootstock handling, seed dormancy, seed germination, seed pests, 
seed storage, vegetative growth and development, water levels, water 
level impacts on seed germination. 
The seeds of a11 bulrushes undergo a period of after-ripening, often 
eighteen months or more, before germination. Thus, Scirpus olneyi can be 
more quickly established by 'planting rootstocks provided there is a 
surpl;s supply in the vicinity.   ow ever, since ample rootstock materdal 
is not always available and long distance transportation of such 
material is not economical, it is necessary to resort to the use of 
some seed even though the results are slower. No practical method of 
artificially breaking the normal dormancy of these seeds has been 
developed. It is recbmmended, however, where scarification facilities, 
such as clover scarification plant, are available, that half of the 
seeds on hand be scarified and planted in market plots. Scarification 
may hasten germination. In nature the hard seed coats of the bulrush 
seeds are rendered permeable to water by alternate periods of freezing 
and thawing and by fermentation which assure germination. 
Bulrush seed is stored dry after collection and should be frequently 
inspected to prevent weevil infestation. If the weevil's presence 
is noted, the seeds should b'e funigated with carbon disulphide. 
Available information indicates that bulrush seeds will not germinate 
under water. Therefore, the seed should be broadcast at the rate of 
25 pounds per acre along the shore margins and on mud flats that are 
exposed during the normal growing season. 
Scirpus olneyi does not usually grow in more than 18 inches of water. 
When it becomes necessary to establish bulrush in areas of relatively 
stable standing waters, propagation by rootstocks is advisable, and 
it is suggested that marginal stands established by seeding be 
thinned and the rootstocks transplanted to the water areas. This can 
be done by plowing up strips and breaking up the mass into chunks 
easy to handle by spading. Then where possible a furrow may be plowed 
or spaded for transplanting the material. Usually it may be found 
advisable first to mow or cut off the culms a few inches above the 
soil to facilitate transplanting. In other' cases where an appreciable 
transportation factor is involved, it may be advisable to separate 
the rootstocks in the mass and handle these~~sfngly. Where there is a 
possibility of introducing noxious weeds with the rootstocks, either 
in the form of seeds or plants, it is recommended that the bulrush 
rootstocks be washed free of soil and material from other plants. In 
most instances spot planting in beds a few feet in diameter is 
recommended. From these establishments, runners will be put out 
naturally to invade the intervening space where the beds are placed 
50-100 feet apart. For transplanting, holes should be spaded to 
accommodate the material and the adjacent sail tamped firmly around 
the rootstock material, With relatively small effort marginal stands 
of bulrush soon covering the entire planting area may be established. 
124, Sanderson, G.C. and F.C. Bellrose. 1969. Wi ld l i f e  h a b i t a t  management + of wetlands. &. Acad. Bras i l .  Cienc. 41  (Suppl,):153-204. 
1 
KEY WORDS: burning, diking,  disturbance,  drawdown, herbic ides ,  
r" Louisiana, muskrat impacts, North Carolina, n u t r i a  impacts, succession, Texas, water l e v e l  impacts on plant  growth and survival .  
Louisiana and Texas Gulf coas t  marshes d e t e r i o r a t e  a s  succession 
proceeds and only when disturbance by man ( f i r e ,  water level manipulations, 
and herbic ides) ,  hurricanes,  o r  b i o l o g i c a l  f a c t o r s  (muskrats and n u t r i a )  
upse t s  succession do t h e  marshes become productive again t o  waterfowl. 
I n  Louisiana segments of marsh a r e  diked t o  provide optimum growing 
condit ions f o r  three-square bulrush [Scirpus o lneyi]  and c a t t a i l s .  
Water is held at marsh l e v e l s  from March t o  September t o  s t imula te  
growth. During t h e  remainder of t h e  year t h e  marsh is  flooded t o  a 
depth of 18 inches,  
1Wr 
, Late summer drawdown i s  pract iced t o  benef i t  waterfowl using t h e  42,000 
a c r e  Lake Matamuskett i n  North Carolina. This encourages t h e  growth 
of three-square bulrushes on 10,000 acres  of drawdown zones. 
h 
125. Schuyler. A.E. 1974. Typif ica t ion and app l i ca t ion  of t h e  names 
F- s c i r p u s  americanus per-s; , 2. olneyi  ~ r a <  and g. pungens Vahl. 
Rhodora 76:51-52. 
- 
KEY WOFtDS : taxonomy. 
The cor rec t  name f o r  p l a n t s  usual ly  t r e a t e d  a s  Scirpus o lneyi  Gray 
is Scirpus americanus Pers. The cor rec t  name f o r  p l a a t s  usua l ly  
- but incor rec t ly  t r e a t e d  a s  Scirpus americanus Pers. is  Scirpus 
pungens Vahl. 
Thus, Scirpus o lney i  is a synonym of Scirpus americanus and t h e  
p lan t s  usual ly  t r ea ted  a s  Scir$us americanus should be ca l l ed  Scirpus 
pungens. [ I n  t h i s  bibliography, however, these  changes have no t  
been made i n  order t o  avoid confusion over t h e  a p p l i c a b i l i t y  of t h e  
binomial Scirpus americanus.] 
A 126, Sfhuyler, A.E. 1976. Chromosome numbers of some eas te rn  North 
American species  of S.cirpus. ' a r t o r i i a  44 : 27-31. 
- KEY WORDS: chromosomes, New Jersey.  
I Thirty-nine meiotic u n i t s  were observed i n  t h e  po l l en  mother c e l l s  
of a specimen of Scirpus americanus Pers. [=z. olneyi  Gray; see 
+ Schuyler, 19743 co l l ec ted  a t  A t l a n t i c  County, New Jersey.  Because 
, it was not  poss ib le  t o  be c e r t a i n  of t h e  de ta i l ed  s t r u c t u r e  of t h e  
u n i t s  observed i n  meiosis,  t h e  author re fe r red  t o  them a s  meiotic u n i t s .  
r.l I n  most cases,  i f  not  a l l ,  t h e  number of meiotic u n i t s  were probably 
I equal t o  t h e  haploid number of chromoxomes. 
Scirpus pungens Vahl. [= 2. americanus Pers.; see Schuyler, 19741 and 
Scirpus deltarum both also had 39 meiotic units indicating their 
close relationship to 2. americanus Pers. [=g. olneyi Gray]. 
127. Sculthorpe, C.D. 1967. The biology of aquatic vascular plants. St. 
- Martin's Press, N.Y. 610 p. 
~ 
KEY WORDS: anatomy, respiration, seed dispersal, seed flotation, 
e vegetative growth and development. 
I The tough and sometimes woody rhizomes of Scirpus branch freely and 
may cover vast areas in each growing season. Both rhizomes and roots 
L of Scirpus are relatively firm in texture and have few large air spaces 
(lacunae). 
Fresh rhizomes of Scirpus (in water through which air or nitrogen was 
bubbled, in moist air or moist nitrogen, and in various mixtures of 
oxygen and nitrogen) were found to be able to respire anaerobically, 
producing ethanol at a rate inversely proportional to the oxygen 
concentration in 3 percent and less of oxygen. 
Achenes of aquatic sedges such as Scirpus usually remain enclosed by 
air within one or more associated bracts and therefore float freely 
until they become waterlogged. 
ei Some species of Scirpus have an anatomical modification endowing 
buoyancy that involves the development of subepidermal, air-filled, 
lacunate tissue (or just rather large intercellular spaces) in the 
pericarp of fruits. 
F 
128. Self, C.A., R.H. Chabreck, and T. Joanen. 1974. Food preferences of 
- deer in Louisiana coastal marshes. Proc. Ann. Conf. 2. E. Assoc. 
- -  
Game & Fish Comm. 28:548-556. 
---- 
a KEY WORDS: deer use, Louisiana. 
Food preferences were determined for white-tailed deer (Odocoileus 
virginianus) in marshes and spoil areas along the Louisiana coast 
F- by using feeding trials with captive deer and browse surveys. Fifty 
species were offered to three deer during the feeding trials. Scirpus 
olneyi ranked second in terms of largest amounts consumed (180.2 grams 
C mean daily consumption by captive deer during feeding trials). 
~ 
~ 
.L 129. Sexton, M. 1950. The halophytes of the Chesapeake Bay. M. Thesis, 
Catholic Univ. of Am. 51 p. 
KEY WORDS: associated plant species, distribution, habitat type, 
Maryland, North America, succession, vegetation, water levels. 
I - 
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Scirpus olneyi is common in saltmarshes. It frequently grows on 
the borders of streams. It is a pioneer species and persists after 
I marshes become drier. It forms large areas towards the landward 
side of marshes. 
Scirpus olneyi is found from New Hampshire, south to Florida; also 
in Michigian and on the Pacific Coast, Yet the author lists it 
- 
! from two more northern sites from similar contemporaneous studies: 
i St. Lawrence region and the Sub-Arctic region of Alaska! 
1 
I C- Scirpus olneyi is listed as one of six plant associations in the Chesapeake 1 I 
I Bay area. Seven species that may be associated with S. olneyi are given [Distichlis spicata and Spartina patens are n&-included], 
I r- 
Scirpus olneyi also occurs in depressed areas behind sand bars 
(around marsh edges) built by littoral drift. 
C- 
I 
> 4 Scirpus olneyi is an obligate halophyte and a wet marsh species. 
1 J 
I 
' * 
r 130, Shreve, F., et al. 1910. The plant life of Maryland, The Johns 
Hopkins Press, Balt. 533 p. 
I 
i *  KEY WORDS: associated plant species, Blackwater area, burning, 
i cattle use, competition, competitor control, distribution, Florida 
: habitat type, haying, Maryland, Mexico, Pacific coast, Rhode Island, 
i succession, Texas, vegetation type. 
I - 
Freshwater marshes occur in the vicinity of Ocean City, Maryland 
and Turville Creek, the outer margins of which have Spartina 
- stricta [=alterniflora] type and Scirpus oln-eyi type vegetation. 
[See comment under Sipple (1977) for subsequent vegetation and 
salinity changes.] Pure stands of 2. olneyi occur in many locations 
- in southern Dorchester County freshwater marshes. 
Scirpus olneyi is found only in brackish or even fresh situations 
* 
It occurs from Rhode Island to Florfda a d Texas; also on the 
Pacific Coast of the U.S. and Mexico. 
Scirpus americanus is the one freshwater plant that is the most 
F capable of resisting brackish conditions; 2. olneyi is slightly 
I 
, I  less so capable. 
$" Under a section on ecological plant geography the authors discuss the Western Shore District of the Coastal Zone. Within this District 
six ecological groupings (associations) under saltmarshes are 
described, one of which is the Scirpus olneyi association, S, olneyi 
H frequently occurs on the borders of streams and thus is a 
species as is Spartina. However, 2. olneyi persists after the 
marsh has become somewhat drier, forming wide areas toward the landward 
side of the marsh. 
Haying i s  discussed under a s e c t i o n  on reclamation. Scirpus o lneyi  
is considered only use fu l  f o r  bedding. Spar t ina  polystachya [=cynosur,oides] 
is considered use fu l  f o r  tha tch  and S-. @ens and D i s t i c h l i s  s p i c a t a  f o r  
c a t t l e  feed. 
A common p r a c t i c e  i n  Southern Maryland is  t o  burn the  marshes i n  autumn: 
it is claimed t h a t  t h i s  improves t h e  q u a l i t y  of marsh hay. The imptovement 
seems t o  r e s u l t  from t h e  replacement of Scirpus o lney i  by Spar t ina  
~ o l y s t a c h y a  [=cynosuroides] i n  the  succeeding year. 
I 
'Any method of replac ing Scirpus o lney i  and Spar t ina  pa tens  with t h e  
super io r  value D i s t i c h l i s s p i c a t a  would inc rease  t h e  value  of t h e  marsh. 
C 131, Silberhorn,  G.M. 1976. Tidal  wetland p l a n t s  of Virginia.  Va. Tnst. Mar. 
S c i ,  Educational Ser. No. 19. 86 p. 
KEY WORDS: h a b i t a t  type, muskrat use, waterfowl use, Virginia.  
- 
Seeds of Scirpus o lney i  are eaten  by waterfowl; marshes of 2. olney i  
probably support t h e  most muskrats i n  t idewater  Virginia.  S. o lney i  
- 
+- grows i n  more s a l i n e  s i t u a t i o n s  than - S. americanus. 
P 132, Sincock, J .L .  1962. Estimating consumption of food by winter ing 
waterfowl populations, Proc. Ann. Con£. S. E. Game & Fish  Comm. 
1 16:217-221. 
KEY WORDS: North Carolina, ruddy duck use, Virginia.  
Gizzard ana lys i s  of 55 ruddy ducks co l l ec ted  on Back Bay, Vi rg in ia  
and Curri tuck Sound, N.C. during t h e  win te r s  of 1958 through 1961, a r e  
given. Scirpus o lneyi  had a number of occurrence, volume (cubic 
cent imeters) ,  percent volume of food, and annual consumption (pounds 
dry  weight) values of 2,  0.61, 1.5,  and 1,256 respect ively .  Annual 
consumption is  equivalant  t o  t h e  average t o t a l  annual food consumption 
(83,708 pounds dry weight) times t h e  percent  volume of food. S. o lney i  
was infrequent ly  used but  is ranked seventh out  of four teen species 
consumed. P lan t  p a r t s  u t i l i z e d  a r e  not  given. 
- 133, Singleton,  J.R. 1951. Production and u t i l i z a t i o n  of waterfowl food 
p lan t s  on the  East Texas Gulf coast .  J. Wild. Manag. 15:46-56. 
KEY WORDS: seed production, Texas. 
I- 
I 
I 
Seed production i n  Scirpus olneyf was 24 pounds per a c r e  (dry weight 
ZII average f o r  5 p l o t s ) .  
@ 134. Sipple ,  W.S. 1971. The pas t  and present  f l o r a  and vegeta t ion of t h e  
Hackeneack Meadows. Bartonia 41:4-56. 
rs. 
KEY WORDS: cor ings ,  drainage, New Je r sey ,  s o i l  p r o f i l e s ,  succession,  
vegeta t ion types, zonation. 
This reference describes the pasq f l o r a  and vegetation of the  
Hachensack Meadows, N.J. and d isqwses  the  reasons f o r  the  
eubstant ia l  changee therein. 
* Torrey, e t  a1 did not  list Scirpus 0-lneyi f o r  the  Meadows i n  1819; 
Bri t ton l i s t e d  it f o r  the  general area  i n  1889. It was not ,  
however, l i s t e d  by Harshberger and Burns i n  1919, but was l i s t e d  
- 
by Heusser f o r  the Secaucus area of the  Meadows i n  1949, 
Heusser a l so  did coring i n t o  a remnant bog [cedar swamp] t o  invest igate  
its developmental his tory.  [For a more detai led discussion see 
Heusser (1949).] Zones of Spartina, Typha angustifolia-Scirpus olneyi,  
S. olneyi, and Phragmites were found i n  the  surrounding marsh. 
- 
-c. ' The present f l o r a  and vegetation a r e  a l so  documented. Although 
Scirpus olneyi still  occurs i n  the  Meadows it is not  shown a s  a dominant 
on a 1:24,000 sca l e  vegetation map. Because of various perturbations 
(e. g. drainage, diking; causeways) most of the  marshland- i n  the 
f Meadows is now dominated by Phragmi-tes aus t r a l i s .  
I 
135. Sipple, W.S. 1972. Supplemental report  on the  values of the  marshland 
involved i n  wetland case of Shirway Corporation (72-105). Md. Dept. 
Ches . Bay Affairs. 16 p. (mimeo) . 
CI 
KEY WORDS: associated plant epecies, Maryland, muskrat use, waterfowl 
use. 
- Scirpua olneyi w a s  found at  t h i s  0.5 acre  type 18 [Shaw C Fredine, 19561 
wetland on Deep Creek a t r ibu ta ry  of the  Magothy River, Anne Arundel 
County, Maryland, Spartina a l t e r n i f l o r a  was the dominant plant. 
6 
I 
.i Scirpus ofn&yi and two other vascular plants  a t  the  s i te  were considered 
excellent marmmal and waterfowl foods. 
T 1 Johnson (1925) considered Scirpus olneyi an important muskrat and waterfowl food. Martin, Zim, and Nelson (1951) suggest that: it is one of 
the  favor i te  foods of coastal  muskrats. Arthur (1931) considered it one 
k 
of three plant species t h a t  are the pr incipal  foods of the  muskrat 
i n  Louisiana. 
111 
6 .  Sipple, W.S. 1974, An ecological evaluation of the  headwater marsh 
on Mill Creek (Calvert County) a t  Chesapeake Ranch Club with an 
assessment of ecological  damage imposed by causeway construction. r Md. Dept. Elat. Res. Water Res. Adm. Wetlands Permit Sect. 9 p. (mimeo). 
KEY WORDS: associated plant  species, impoundment impacts on plant  
1"" growth and survival,  Maryland, muskrat use, standing crop, waterfawl use. 
1 
This Maryland brackish t i d a l  marah, located on M i l l  Creek a t r i bu ta ry  
e of the lower P a t ~ x e n t ~  River, was impounded with water due t o  causeway 
construction. A culver t  allowed only downstream w a t e r  flow; thus, 
I t i d a l  flooding was blocked, 
+ 
C 
-83- 
P The lower ha l f  of t h i s  headwater marsh is dominated by Spar t ina  
a l t e r n i f l o r a ;  t h e  upper hal f  by o the r  p l a n t s  inc luding Scirpus 
o lneyi ,  Spar t ina  cynosuroides, and Typha angus t i fo l i a .  
w 
Reference is made t o  t h e  standing crop da ta  of Flemer, e t  a 1  (1973) 
f o r  Scirpus o l n e y i a t  Parker Creek and a number of Patuxent River 
* 
marshes. 
Scirpus o lney i  i s  considered t o  be a p lan t  extens ively  u t i l i z e d  by 
muskrats; i t s  use  (vegeta t ive  p a r t s )  a t  t h i s  s i t e  is  a l s o  noted. 
,- It is considered a good waterfowl food, 
I 
A l a r g e  amount of t h e  marsh [mostly Spar t ina  a l t e r n i f l o r a ]  died off  
F due t o  t h e  impoundment of the  water upstream of t h e  causeway. 
I 
137. Sipple,  W.S. 1975. A t e n t a t i v e  l ist  of t h e  marshland vegeta t ion types 
r*"" of t h e  t i d a l  wetlands i n  Maryland. Md. Dept. N a t .  R e s .  Water Res .  Adm. 
I Wetlands Permit Sect. 10 p.  (mimeo) . 
KEY WORDS: associa ted  p lan t  species ,  Maryland, vegeta t ion types. 
A t e n t a t i v e  l i s t  of 66 f l o r i s t i c  marshland vegeta t ion types is 
w presented f o r  t idewater  Maryland. Scirpus o lneyi  occurs a s  a dominant 
species  i n  s i x  (5. olneyf, S. plneyi-D'fst ichlls  s p i c a t a ,  S. olneyi-2. 
I 
spicata-Spart ina pa tens ,  2. olneyi-Eleocharis sp. , S. 01nei.i-~leocharis 
sp.-Hibiscus sp., and - S. olneyi-Spartina patens) .  
,I"" 
138. Sipple,  W.S. 1977. An a t l a s  of vascular  p lan t  species  d i s t r i b u t i o n  
YU maps f o r  t idewater  Maryland. Dept. Nat. R e s .  Water R e s ,  Adm. Wetlands 
Permit Sect. Pub. No. 1. 280 p. 
P KEY WORDS: associa ted  p lan t  species ,  d i s t r i b u t i o n ,  Maryland, s a l i n i t y  
I impacts on p lan t  growth and su rv iva l ,  s u b s t r a t e  type, vegetat ion.  
1 
Data from 566 s t a t i o n s  throughout t idewater  Maryland were used t o  
P compile 229 d i s t r i b u t i o n  maps, including Scirpus olneyi.. S. o lney i  
i s  shown f o r  a l l  the  t idewater  counties,  but not ~al t imore-c i ty .  
C The genera l iza t ion t h a t  Scirpus americanus usual ly  occupies mineral s o i l s  
and S. o lneyi  organic s o i l s  is supported by observations (S. olney i  
usua i ly  i s  found i n  l a rge ,  marshy s tands  whi le  2. americanGs o f t e n  
F 
occure i n  a narrow s t r i p  a t  the  upper, t r ansgress ive  marsh edge on 
I mineral  s o i l  o r  i n  a narrow s t r i p  on mineral s o i l s  along w e l l  flooded, subes tuar ine  shore l ines ) .  
P It i e  noted t h a t  Scirpus o lney i  was once a dominant p l a n t  i n  t h e  
~ Worcester County embayments (Shreve, 1910) p r i o r  t o  t h e  l a r g e  s a l i n i t y  
changes t h a t  occurred wi th  t h e  opening and s t a b i l i z a t i o n  of t h e  
4.- Ocean City i n l e t  i n  1933. The vegeta t ion is now dominated by Spar t ina  
a l t e r n i f l o r a ,  2. pa tens ,  and D i a t i c h l i s  apica ta .  
1 
- r139. Smith, F.R. 1938. Muskrat inves t iga t ions  i n  Dorchester County, Md., 
1930-34. U.S. Dept. Agr. Circ. No. 474. 24 p. 
KEY WORDS: associa ted  p lan t  species ,  Dorchester County, drought, 
muskrat use, s a l i n i t y  impact on p lan t  growth and su rv iva l .  
The food h a b i t s  of t h e  muskrat were inves t iga ted  on t h e  Eastern 
RO* Shore (Dorchester County) of Maryland by examining feeding platform 
I food remains and by observing muskrats feeding i n  t h e  marshes. 
I-" Three-square (Scirpus o lneyi  and 2. americanus) is  t h e  chief  muskrat 
i food on many Maryland marshes. A l l  p a r t s  of the  p lan t  a r e  used a t  
some season. During t h e  spr ing and e a r l y  summer t h e  stems and 
P" 
leaves  a r e  eaten; during f a l l  and winter  t h e  roo t s  and rootstocks.  
Three-square and the  two kinds of c a t t a i l  c o n s t i t u t e  80% of the  
muskrat's food ( a t  another place i n  t h e  paper a f i g u r e  of 75% is given 
f o r  these  species) .  The underground p a r t s  of D i s t i c h l i s  sp ica ta ,  which 
grows i n  the  same t e r r i t o r y  with three-square, a r e  a l s o  ea ten  t o  a 
considerable extent;  t h e  s t a l k s  a r e  used f o r  houses and probably a l s o  
f o r  food. 
Saltwater  k i l l s  t h e  muskrats f a v o r i t e  food p lan t s  [e.g, Scirpus o lneyi] .  
During t h e  unprecendented drought of 1930 t h e  f r e s h  marshes under 
observation were invaded by s a l t  from t h e  Chesapeake Bay with d i sas te rous  
r e s u l t s .  The b e s t  food p lan t s  of the  muskrat, three-square, w e r e  
destroyed o r  se r ious ly  depleted over l a r g e  areas.  However, two years  
l a t e r  t h e  vegetat ion had p r a c t i c a l l y  regained i ts normal growth. 
Smith, R.H. 1942. Management of saltmarshes on the  A t l a n t i c  coas t  of 
t h e  United S ta tes .  Trans. 2. A. Wild. & N a t .  R e s .  Conf. 17:272-277. 
KEkT WORDS: a r t i f i c i a l  p lan t  establishment, associa ted  p lan t  species ,  
competition, competitor control ,  impoundment impacts on p l a n t  growth 
and su rv iva l ,  Louisiana, muskrat use, prescribed burning. 
The author d iscusses  th ree  types of marsh burns f o r  management: 
cover, root ,  and peat burns. Cover burns a r e  l i g h t  burns designed 
t o  remove vegeta t ive  debr i s  and a r e  undertaken only when s u f f i c i e n t  
water is  present  t o  prevent damage t o  t h e  roo t s  of marsh p lan t s .  
Cover burns make food ava i l ab le  t o  waterfowl by burning o f f  areas of 
"rough" (espec ia l ly  Cladium j amaicensis , Spar t ina  patens,  Scirpus o lneyi  , 
and S. americanus). They encourage t h e  growth of high grade muskrat 
and waterfowl foods; they provide succulent  grazing f o r  geese i n  
three-square meadows. Burning usual ly  is  done from October 15  t o  
March 1. 
P- Root burns a r e  h o t t e r  and designed t o  e l iminate  undesi rable  species ;  
peat  burns a r e  done i n  order t o  burn deeper holes  i n t o  t h e  marsh f l o o r  
f o r  a d d i t i o n a l  open water habi ta t .  
F 
Scirpua o lney i  can b e  es tabl ished by d i r e c t  p lan t ing  and seeding. 
Three-square bul l rush [probably re fe r r ing  t o  Scirpus americanus] w i l l  
volunteer on exposed mineral s o i l s .  
Although low-level levees can be constructed t o  impound and conserve 
runoff during f a l l  and winter (thus making food sources ava i lab le ) ,  
without levee gaps during the  growing season three-square damage 
could r e s u l t  from excessive flooding. 
*+146. Soileau, D.M. 1968. Vegetative reinvaeion of experimentally t rea ted  
p lo t s  i n  a brackish marsh. M. Thesis, Louisiana S t a t e  Univ. 75 p. 
C 
KEY WORDS: a r t i f i c i a l  p lant  establishment, associated plant  species,  
herbicides,  competition, competitor control ,  prescribed burning, t i l l i n g ,  
- vegetation. 
A combination of burning and t i l l i n g  was found t o  be most e f f ec t i ve  i n  
re tarding growth of wiregrass (Spartina patens) and saltmarsh grass  
(Dis t i ch l i s  sp ica ta )  and promoting growth of Olney's three-cornered 
grass  (Scirpus olneyi)  and leafy  three- cornered grass  (Scirpus robustus). 
The chemicals. Dalapon, Fenuron, Karmex, and Bromacil were a l so  e f f ec t i ve  
i n  el iminating saltmarsh grass  and wiregrass. However, t he  data  were 
i n su f f i c i en t  t o  draw other conclusions on - S. olneyi.  
r* 142. Sp i l l e r ,  S.F. & R.H. Chabreck. 1975. Wildl i fe  populations i n  coas t a l  
I marshes influenced by weirs,  Proc, &. Conf. 2. E. Assoc. Game & 
Fish Comm. 29:518-525. 
--
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KEY WORDS: associated plant  species,  hab i t a t  type, Louisiana, subs t r a t e  
type, vegetation,  water l eve l s ,  w i ld l i f e  use. 
c. 
The abundance of various w i ld l i f e  species  i n  marshes and ponds influenced 
by w e i r s  w a s  measured and compared t o  da ta  from non-weired o r  con t ro l  
- 
areas  i n  southeastern Louisiana along t h e  northern end of Barataria 
Bay i n  1974. 
The study area  contained marshes c l a s s i f i ed  as brackish and s a l i n e  
- (Chabreck, e t  a l ,  1968). Scirpus dlneyi  occurred a s  a common species  
I along with a number of o thers  such as  Spart ina a l t e r n i f l a r a ,  g. patens,  
D i s t i ch l i s  sp ica ta ,  Juncus roemerianus and Scirpus robustus. 
P 
Marsh s o i l s  i n  t he  area are peats and mucks. 
Weir elevations a r e  s e t  about 6 inches below the  l e v e l  of the 
1- surrounding marsh, allowing water t o  move over the  s t ruc tu r e s  during 
normal and high t i de s  but re ta in ing  water l eve l s  a t  t he  weir c r e s t  
during low tide.  
- 
*143. Stearns, L.A. & D. MacCreary. 1957. The case  of the  vanishing b r i ck  
,- dust. Mosquito - N e w s  17 : 303- 304. 
KEY WORDS: associated plant  species,  Delaware, s o i l  p ro f i l e ,  succession, 
vegetation, v e r t i c l e  accretion,  
,- 
Four bushels of b r i c k  dust  were spread evenly ( l  inch l ayer )  over 
a 25 square f e e t  of a Delaware marsh surface  i n  1937; i t  remained 
the re  u n t i l  1957 (20 years)  a t  which t i m e  i t  was again examined 
i n  order t o  i n d i c a t e  the  r a t e  of acc re t ion  i n  t h i s  marsh a r e a  
containing Scirpus o lneyi ,  Spar t ina  patens ,  and Eleocharis  r o s t e l l a t a .  
In 1957 the re  was no descernible  change i n  the  p lant  types t h a t  were 
present  i n  1937, but  t h e  l ayer  of b r i ck  dust  was located  about 4-5 
inches below t h e  marsh su r face  [an apparent accre t ion r a t e  of 0.5-0.625 
cm per year] .  However, the  complicated chemical and physical  processes 
apparently responsible f o r  decomposition and s t r a t i f i c a t i o n  were 
s u f f i c i e n t l y  e f f e c t i v e  t o  compensate f u l l y  f o r  annual increments of 
dead growth a t  the  top l e v e l ,  Thus, t h e  ground e leva t ion  was f o r  a l l  
p r a c t i c a l  purposes t h e  same ae i t  was 20 years before (1957 e leva t ion  
of 5.625 f e e t  above l o c a l  mean low water verses  an average of 5.686 
f e e t  f o r  four years ,  1936-39). 
Stearns,  L.A. and M.W. Goodwin. 1941. Motes on t h e  winter  feeding of 
the  muskrat i n  Delaware. J .  Wiild. Manag. 5: 1-12. 
KEY WORDS: associa ted  plant  species ,  Delaware, Louisiana, Maryland, 
muskrat use, percent ash, percent crude f i b e r ,  percent  p ro te in ,  percent  
e t h e r  e x t r a c t ,  percent moisture, percent  ni trogen-free e x t r a c t ,  rhizomes, 
roots .  
r- Scirpus o lneyi  i s  one of the  p r i n c i p a l  foods of muskrats i n  Louisiana 
I (Arthur, 1931). The s i t u a t i o n  is e s s e n t i a l l y  s i m i l a r  on t h e  Eastern 
Shore of Maryland (Bailey 1937; LeCompte, 1934). Smith (1938) 
$ "" considered S. o lneyi  and Typha spp, t o  c o n s t i t u t e  four - f i f ths  of t h e  
I muskrat's f%d i n  Maryland. S.  olneyi  is considered a f a v o r i t e  muskrat 
food i n  t idewater  Delaware. 
F 
A diagram of S. olney3, Spar t ina  pa tens ,  and other  associa ted  species '  
roots /s tems/r~izomes is given. 
Ten marsh p lan t s  were analyzed f o r  percents  of moisture, e t h e r  
I e x t r a c t ,  crude prote in ,  crude f i b e r ,  ash, and nitrogen-free e x t r a c t .  
Scirpus o lneyi  had 4.01, 0.85, 6.47, 21.55, 7.65, and 59.47% respec t ive ly  
7- f a r  i t s  roo t s  and rhizomes and 5.00, 0.83, 2.01, 32.55, 5.77, and 
I 53.84% respec t ive ly  f o r  its tops. The average equalled 4.5, 0.84, 4.24, 
27.05, 6.71, and 56.7% respect ively .  
* 
145. Stevenson, et  a l .  1977. Nutrient exhanges between brackish water  
r marshes and the  estuary.  I n  M. Wiley. Estuarine Processes. Vol. 2. 
i Circula t ion,  sediments, a n d t r a n s f e r  of ma te r i a l  i n  t h e  estuary.  Academic Press. p. 219-240, 
rn KEY WORDS: associa ted  p lan t  species ,  Maryland, s tanding crop. 
Scirpus o lneyi ,  Spar t ina  cynosuroides, Typha a n a u s t i f o l i a ,  Pontederia 
- cordata,  and Peltandra v i r g i n i c a  a r e  l i s t e d  a s  dominant species  on Gotts '  
marsh (one of the  two study areas)  on the  Patuxent River, Maryland. The 
standing cro  a t  t h i s  Patuxent River s i te  is estimated a t  between 1000 
I-" 
5 t o  1,500 g/m (Heinle and Flemer, 1975). 
146. Stewart,  R.E. 1949. Birds of t h e  marshes. Wood Thrush 4:92-99. 
F- 
! KEY WORDS: Blackwater area ,  Maryland, rai l  use. 
- The b i r d s  of Maryland's marshes a r e  discussed including a reas  i n  
Dorchester County and t h e  Blackwater National Wi ld l i f e  Refuge. 
Virginia  Ra i l s  a r e  considered c h a r a c t e r i s t i c  of and common i n  Scirpus 
LI 
olney i  marshes. 
- *147. Stewart,  R.E. 1962. Waterfowl populations i n  the  upper Chesapeake 
I region. U.S. Dept. Int .  Fish & Wild. Ser.  Spec. Wild. Rept. 65. 208 p. 
KEY WORDS: associa ted  p lan t  species ,  black duck use, Blackwater a r e a ,  
Canada goose use,  d i s t r i b u t i o n ,  h a b i t a t  type, inventory, Maryland, snow 
and blue  goose use,  waterfowl use, water l e v e l s ,  vegetat ion.  
This r epor t  e labora tes  upon f i v e  general  marsh types: Coastal  Embayed, 
S a l t  Estuarine Bay, Brackish Estuarine Bay, Fresh Estuar ine  Bay, and 
Fresh River Marshes. Scirpus o lneyi  occurs a s  a primary species  i n  
th ree  of these  types (Brackieh Estuarine Bay, Fresh Estuarine Bay, and 
Estuarine River Marshes). 
About 47,000 ac res  of Brackish Estuarine Bay Marshes occur i n  t h e  
upper Chesapeake Bay region of which 32,000 acres  a r e  located  i n  
southern Dorchester County which includes Blackwater River ares. 
Scirpus o lneyi  occurs a s  a dominant p lan t  i n  extensive,  poorly drained 
shallow depressions of the  marsh t h a t  normally a r e  covered wi th  
considerable su r face  water. D i s t i c h l i s  s p i c a t a  is a common assoc ia te ;  
S. robustus occurs as occassional  patches. These marshes a r e  espec ia l ly  
- 
a t t r a c t i v e  t o  waterfowl during spr ing and f a l l  migrations. Canada geese 
a r e  l i s t e d  a s  secondary species ;  snow and blue  geese a s  occurring 
casual ly  o r  i r r e g u l a r l y .  Canada geese p re fe r  ponds of 5 ac res  o r  more 
i n  extent .  Seeds of - S. olneyL represent  a major food f o r  many waterfowl 
species .  
Fresh Estuarine Bay Marshes occupy about 30,000 ac res  i n  t h e  upper 
Chesapeake Bay region. The upper por t ions  of t h e  Blackwater River and 
its two t r i b u t a r i e s  (Meekins C r .  & L i t t l e  Blackwater River) a r e  included 
here. Scirpus o lneyi  dominates extens ive  areas i n  Dorchester County. 
It occurs i n  near ly  pure s tands  o r  i n  assoc ia t ions  with Hibiscus 
moscheutos and o the r  subdominant species.  It is  predominant i n  broad 
zones c l o s e s t  t o  drainage channels. The Canada goose is a primary 
waterfowl species  i n  these  marshes. Wintering and breeding waterfowl 
populations a r e  usua l ly  comparatively small; Canada geese and black 
ducks a r e  the  most common waterfowl during migrat ion periods. Canada 
geese u t i l i z e  the  l a r g e r  shallow ponds, p a r t i c u l a r l y  those  t h a t  conta in  
s tands  of g. olney i  o r  i ts  associa tes .  S. o lney i  (seeds and roots tocks)  
is l i s t e d  a s  one of a number of irnportanz p lan t  foods found i n  t h e  
g u l l e t s  and gizzards of 28 waterfowl co l l ec ted  during migration. 
ppr 
Estuar ine  River Marshes occupy about 67,000 ac res  s c a t t e r e d  throughout 
the  upper Chesapeake Bay region. The l a r g e s t  a r e  on t h e  Nanticoke River; 
o t h e r s  occur near the  Blackwater area  on Chickamacomico and Transquaking 
- Rivers. 
In typical brackish type Estuarine River Marshes (as opposed to 
?-- fresh) Scirpus olneyi is considered a primary species, Spartina 
cynosuroides is another primary species; it is dominant in nearly 
all areas. Where S. cynosuroides occurs it can be interspersed 
- with plant associa~ions dominated by 3. olneyi , Typha angustif olia, 
and Panicum virgatum. The Canada goose is a secondary waterfowl 
species associated with this marsh type during spring and fall 
migrations. 
The upper Chesapeake Bay region is divided into fifteen biogeographical 
regions one of which is the Blackwater-Nanticoke section. It is 
considered an important waterfowl area with January waterfowl inventories 
between 1955 to 1958 producing wintering populations between a low of 
22,400 (1958) and a high of 234,500 (1956); the average was 126,500. 
Most Canada geese concentrate in the Fresh Estuarine Bay Marshes and 
range out into nearby agricultural fields to forage. The frequently 
feed and roost in shallow water areas of Brackish Estuarine Bays. 
Canada geese are common, locally abundant, transients during migration. 
Large numbers remain~during winter, particularly on the Eastern Shore. 
January inventories for 1953-58 indicate that wintering populations 
ranged from 95,400 (1958) to 269,100 (1955), with an average of 
189,600, They feed in fields as well as marshes. In marshes they 
usually feed in associations of Scirpus olneyi or Spartina alterniflora, 
or in shallow ponds containing submerged aquatics. Gullet and gizzard 
food contents of 15 Canada geese indicate that waste corn in farm 
fields is the primary food in areas where extensive agricultural fields 
adjoin shallow estuarine bays. Rootstocks and stems of certain 
emergent marsh species [e.g., 2. olneyi] probably are the most important 
in large Estuarine Bay Marshes and Coastal Salt Marshes. S. olneyi is 
listed as a food taken in Large quanities in Fresh and ~razkish Estuarine 
Bay Marshes. It, together with S. americanus, had a mean of 60% (26-88 
for 95% confidence limits) percentage occurrence by volume (rootstocks 
and rhizomes) in 10 Dorchester County Canada geese taken between 
November 8-December 31 of 1942-57. 
Snow geme (probably lesser snow geese) are considered to occur along 
the Eastern Shore during the winter in much lesser numbers than the 
Canada geese. The greater snow goose is found in higher numbers in 
the coastal areas during migration (99% of average wintering populations 
during 1955-58 were in the Coastal Section). Saltmarsh cordgrass marshes 
are the principal habitat. 
Based upon field observations snow geese feed to a large extent on 
rootstocks of Spartina alterniflora. 
The blue goose [now considered conspecific with the snow goose] occurs 
in small flocks or as scattered birds occassionally on the Eastern Shore; 
they are usually associated with small numbers of snow geese. A few 
occassionally are seen in the large Estuarine Bay Marshes of Dorchester 
and Somerset Counties, and Worcester County in coastal salt marshes, One 
Dorchester County bird's gizzard and gullet contents were composed 
entirely of leaf fragments of Sp,artina alterniflora. 
148. Stewart,  R.E. 1973. Marshes. I n  Lippson. The Chesapeake Bay i n  
Maryland: An a t l a s  of natural<esources. The Johns Hopkins Univ. 
m Press. p. 10-11. 
KEY WORDS: d i s t r i b u t i o n ,  h a b i t a t  type, Maryland. 
T- 
I The Chesapeake Bay marshes includiqg those of the  c o a s t a l  embayments 
I 
of Worcester County a r e  divided inqo f i v e  types: Estuarine River 
% a s *  
Marshes, Fresh Estuarine Bay Marghes, Brackish Estuarine Bay Marshes, 
S a l t  Estuarine Bay Marshes, and Foastal  Embayed Marshes ( a f t e r  Stewart,  
~ 1962). Estuarine River Marshes ari  f u r t h e r  divided i n t o  Fresh-Water 
Estuarine and Brackish-Water Estuarine;  the  l a t t e r  contains Scirpus 
CI olney i  which is found in terspersed i n  s tands  of 2 a r t i n a  cynosuroides. 
I n  Fresh Estuarine Bay Marshes g. o l n e y i  is a major species  which is 
spread over extensive areas, p a r t i c u l a r l y  i n  the  board zones c l o s e s t  
P t o  drainage channels. 5. olneyi  i s  found i n  extensive,  poorly drained,  
shallow depressions noramlly covered with su r face  water i n  Brackish 
Estuarine Bay Marshes. S. ol.neyi i s  not  l i s t e d  f o r  S a l t  Estuarine 
C 
Bay o r  Coastal Embayed Grebes. 
j 
_. I 
149. Sypulski, J .L.  1943. The Seney Bulrush picker. J. Wild. Manag. 7:230-231. 
r 
1 KEY WORDS: a r t i f i c i a l  p lant  establishment, goose use,  muskrat use,  
seed co l l ec t ion .  
I-sl 
1 Scirpus acutus,  2. val idus ,  and 5. americanus a r e  valuable  p lan t s  i n  
1 
marsh r e s t o r a t i o n  work (g. olneyi  i s  not  mentioned). 
Bulrush s tands  a r e  bes t  es tabl ished by p lant ing seed. Seeding i n  i t s e l f  
is f a s t  and successful ,  but the  co l l ec t ion  of seed is  d i f f i c u l t .  A 
seed picker is described t h a t  was used successful ly  a t  t h e  Seney National 
' r Wild l i f e  Refuge i n  Michigan. It was f i v e  times as e f f e c t i v e  a s  hand picking. 
F 
Geese and deer have been known t o  browse f r e e l y  on t h e  succulent  bulrush 
I culms; muskrat r e l i s h  the  rootstocks. 
I 
- 150. Ta tna l l ,  R.R. 1946. Flora of Delaware and t h e  Eastern Shore. The Soc. 
of Nat. H i s t .  of Dela. 313 p. 
- KEY WORDS: Delaware, d i s t r i b u t i o n ,  flowering, h a b i t a t  type, Maryland, 
Scirpus o lneyi  occurs on the  Coastal Pla in .  It i s  common i n  salt 
'-. marshes; infrequent  i n  shallow freshwater. It flowers and matures 
from l a t e  June t o  September. 
)111 151, T e r r i l l ,  H.V. and C.E. Shanks. 1960. Planting duck foods i n  Missouri. 
Missouri Cons. Comm. Cisc. G.S. 141. 8 p. 
F KEY WORDS: a r t i f i c i a l  p lant  establishment, Missouri,  seeds, water 
l eve l s .  
Although Scirpus americanus, 2. val idus ,  and S. acutus a r e  t h e  only bulrushes 
r* mentioned i n  t h i s  reference  the re  is  an aqua& p lan t  p lant ing char t  t h a t  
includes Scirpus spp. It i s  indicated  t h a t  Scirpue spp. can be es tabl ished 
by seeds i n  t h e  f a l l  and roo t s  [ roqts tocks]  i n  the  spr ing both i n  shallow 
Xa 
-90- 
i 
1 water up to one foot deep at densities of 12QO roots per acre. 
1"" 
%I 152. Thompson, 0. H. 1974. An annotated checklist and ecological notes 
on the plants of the marshes occurring in the Maryland portion of 
9C* 
the Chesapeake Estuary. M. Thesis, Univ. Md. 100 p. 
KEY WORDS: associated plant species, distribution, habitat type, 
Maryland, vegetation, zonation. 
- 
This treatment reports on 453 epecies of vascular plants. Although 
two out of the author's 12 sampling sites are in Dorchester County 
- (the Blackwater area not being one of them), Scirpus olneyi is not 
listed as a community type (zone) in Chesapeake Bay brackish or 
- - -  
salt water marshes. Nor is it mentioned in species composition data 
of any of the six brackish or saltwater community types although 
S. americanus is mentioned for the Spartina alterniflora and S. patens- 
- 
Distichlis spicata types. S. o3.n i is, however, listed An tthe annotated 
cnecklist as occurring in fFes  to brackish marshes on the Chesapeake Bay 
in Calvert County, along the Patuxent River in Calvert and St. Mary's 
Counties, and near Kent Narrows in Queen Annes County. It is probably more 
prevalent based upon Tatnall (1946). 
153, Uhler, F.M. and A.Z. Nelson. 1931, Report on an examination of the 
Delmarva Fur Farms, Inc. marshes along the Blackwater River in 
Dorchester Co., ?Ilaryland (about 10 miles solith of Cambridge). 5 p. 
(mimeo) . 
I- KEY WORDS: associated plant species, Blackwater area, competition, 
drought, duck use, goose use, habitat type, Maryland, muskrat use, 
1 
salinity impacts on plant growth and survival, soil salinity, tide 
range, vegetation. i" 
I The tract examined is tidal with a normal one foot tide range. The 
southeastern portion of the tract (near Fishing Bay) is more brackish 
7 than the northwestern where the Blackwater and Little Blackwater 
Rivers enter the area. Moving southeastward through the marshy tract 
there is a gradual transition from a fresh water marsh flora to a brackish 
1- flora during periods of normal rainfall and tidal action. This 
condition is altered by a greater influx of saline water from the 
Chesapeake Bay [which is connected to Fishing Bay] during periods of 
- prolonged drought; it is conversely altered during extensive rainfall by 
floodwaters of the Blackwater and Little Blackwater Rivers. This salinity 
fluctuation results in a constant local shifting in the relative abundance 
of fresh and brackish water plant species. 
P*r 
Scirpus olneyi and Spartina paten-smake up the greatest portion of the 
marsh vegetation. The former thrives best in fresh or slightly brackish 
marshes; the latter grows only in saline soils. These two species are 
constantly in competition for dominance, the controlling factor 
apparently is the proportion of aalt in the soil during a given period. 
During recent dry seasons, when saline waters moved further up the 
Blackwater River channel than normal, 2. olneyi was stunted or killed 
and replaced to a great extent by 2. patens according to H. Insley 
[local resident]. At the time of this field examination - S. olneyi 
was making a rapid  "come-back" a f t e r  a period of normal dtying and 
rP" e a r l y  summer r a i n f a l l  i n  t h e  extensive 5. patens  marshes of t h e  
I c e n t r a l  por t ion  of t h e  t r a c t .  2. olney i  became increas ingly  abundant 
from t h e  c e n t r a l  por t ion  northwestward u n t i l  i t  was t h e  dominant 
7 
I species  i n  the  northwestern t h i r d  of the  t r a c t ;  southeastward 2. patens  
and o the rs  dominated. 
S. o lneyi  ranks as a f a i r  duck food, a good goose food, and a f a v o r i t e  
- 
muskrat food. 
Ungar, I .A.  1974. Inland halophytes of t h e  United S ta tes .  I n  Reimold 
& Queen, Ecology of halophytes. Acad. Press,  Inc. p 235-3z. 
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Reference made t o  Scirpus o lneyi  with a percentage frequency of 
occurance of 50.0 i n  t h e  2. galudosus community type a t  one Utah s i t e  
(Bolen, 1964). 
Wass, M.L. and T.D. Wright. 1969. Coastal wetlands of Virginia.  Va. 
I n s t .  Mar. Sci.  Spec. Rept. Applied Mar. Sc i ,  & Ocean Eng. No. 10. 
154 p. 
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The author ind ica tes  t h a t  severa l  kinds of bulrushes (Seirpus) occur 
i n  Virginia ' s  brackish water marshes. Several  Scirpus spp. 
have t h i c k  rhizomes. Standing crop d a t a  f o r  5. olney i  
(one sample), Zizania aquat ica  ( 2  samples), Zizaniopsis  mi l iacea  
(2 samples), and Phragmites a u s t r a l i s  (one sample) averaged 2.5 tons lac re  
(560 g/m2). 
156. Welles, S., D. Ford, and B. Rice. 1974. Inves t iga t ions  on c l a s s i f i c a t i o n  
ca tegor ies  f o r  wetlands of Chesapeake Bay using remotely sensed data.  
Annual Rept. Oct. 10, 1972 t o  Oct. 9, 1973. Smithsonian I n s t .  Ches. 
Bay Center For Envir. Studies.  Nasa Cont, Rept. Nasa CR-137479. 101 p. 
! 
I KEY WORDS: associa ted  p lan t  speciee,  burning, Dorchester County, 
I r Maryland, remote sensing, vegeta t ion,  vegeta t ion types. 
This r epor t  descr ibes  an attempt t o  develop remote sensing techniques 
t h a t  a r e  use fu l  t o  persons i n t e r e s t e d  i n  Chesapeake Bay wetlands. Two 
coas ta l  p l a i n  a reas  i n  Naryland were studied:  The Rhode, West, and 
South River marshes on t h e  Western Shore and se lec ted  p a r t s  of marshes 
i n  Dorchester County on t h e  Eastern Shore. 
1 A marsh vegeta t ion type key was developed f o r  t h e  Western Shore f o r  use  
I 
I with 1:12,000 s c a l e  n a t u r a l  co lo r  photography. Eight r a t h e r  broad 
I - 
' I  vegeta t ion ca tegor ies  were used, types being defined as containing 50% I o r  more p lan t  cover of the  "vegetation type" species .  Scirpus o lney i  
was one of t h e  "type" spec ies  (forms va r iab ly  shaped patches; t ex tu res  4 
1 f- o r  7; colors  yellow-red, yellow, green-yellow, o r  green). 
q ""' 
On the Eastern Shore, 1:60,008 scale color XR transparencies were 
f T -  utilized to interpret vegetation. Combinations of Scirpus olneyi, 
I 
I ~partina/Distichlis, and S. alterniflora, whether as mixtures or as 
adj acent pure patches, w e e  detectable by their checkerboard growth 
"T-= 
pattern, their location next to the Spartina/~is tichlis community, 
and their yellow-green color. S. olneyi could sometimes be dis- 
tinguished in patches up to 200-meters in diameter by its circular 
growth pattern. 
F- 
A tentative classffPeation far the Eastern Shore wetland vegetation 
included 10 types, one of which was Scirpus olneyi (texture 8, and 
ST- 'kmooth"; colors brown-red, yellow-red, purple-brown). 
Although man-induced perturbations were for the most part quite visible 
on high level photographs, burning (a common practice on the Eastern 
17 Shore) was the most difficult parameter to detect. For example, freshly 
burned Juncus roemerianus relects the same color as dense Scirpus olneyi 
patches. 
Vegetation maps were produced for 18 Western Shore sites and six 
Eastern Shore sites in Dorchester County. Two of the Dorchester sites 
'T (Becker Island Marsh & Raccoon Creek Marsh) were along the Blackwater River southeast of Shorters Wharf Road, Both of these maps show large 
areas of Scirpue olneyb 
1- 
*157. Wentz, W.A., L.S. Smith, and J.A. Kadlec. 1974. State-of-the-art 
survey and evaluation of marsh plant establishment techniques: 
Induced and natural. Vol. 11: A selected annotated bibliography on 
aquatic and marsh plants and their management. U.S. Corps of Engineers. 
Dredged Material Res. Prog, Contract Rept. D-74-9. 190 p. 
KEY WORDS: bibliography. 
This bibliography lists 703 references. Although it is not considered 
to represent an exhaustive review of the literature by the authors, 
the bibliography provides an extensive survey of the pertinent references 
on the ecology and management of aquatic and marsh plants. The index 
includes 25 references under Scirpus, some of which are for S. olneyi. 
I -  *158. Willner, G.R., J.A. Chapman, and J .R .  Goldsberry. 1975. A study and 
I review of muskrat food habits with special reference to Maryland. 
Maryland Dept. Mat. RE!@. Wild. Adm. Pub. Wild. Ecol. No, 9. 25 p. 
KEY WOIQIDS: associated plant species, Maryland, muskrat use, United 
States, 
The muskrat's food habits are reviewed. The U.S. is divided into six 
regions: Northeastern, Mid-Atlantic, Southeastern, Northcentral, 
Southcentral, and Western. Scirpy olpeyi was listed as an important 
muskrat food for the Mid-Atlantic (brackish water), and Southeastern 
(brackish water), and Southcentral (freshwater) regions. A number of 
Maryland papers on the muskrat are reviewed in reference to food pre- 
ference (Eantz, 1910; LeCompte, 1928; Bailey, 1937; Smith, 1938; Dozier, 
et al, 1948; Harris. 1951). - S. olneyj. stands out as a desired food plant. 
Stomach analyses were done on Maryland muskrats f o r  t h e  c o l l e c t i o n  
sites (Garret t ,  Washington, Montgomery, & S m e r s e t  Counties).  The 
only brackish s i te  was at  Somerset County (Deal I s l and  Wi ld l i f e  
Management Area). A t  t h e  l a t t e r  s i t e  g. olneyi  comprieed only 
17.4% of t h e  muskrats d i e t  (Typha a n g u s t i f o l i a  esmprised t h e  most- 
58.5%). A t  t h i s  s i te  r o o t s  [ includes r h i z ~ m e s ]  made up near ly  80% 
of the  p lant  p a r t s  consumed. 
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